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FIRST 


in Variety of Uses 


The uses of White Trucks are so varied and wide- 
spread that there is literally no transportation under- 
taking in any line of business in which they have not 
had a part. 


in Long Mileage Records 


There are numerous owners’ records of 100,000 miles, 
many of 200,000 miles and some of 300,000 miles. 


in High Earning Power 
The earning power of White Trucks results from low 
costs and high performance, without a parallel in 
motor trucking so far as we have any records. 


in Fleet Installations 


No fleet record of truck owners has ever been published 


which compares in extent or progressive growth with 
the White Annual Roll Call. 


in Service to Owners 
Millions have been invested in White owner service 
and factory facilities built up throughout the country, 
which have taken years to perfect. 





THE WHITE COMPANY, Cleveland 
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Mountains, miles and minutes give way 
before Electrical Transportation 


IGH up in the Rockies, a giant locomotive speeds across a 
deep canyon, dashes through a tunnel and glides smoothly 
along a narrow ledge chiseled from the rocky face of a cliff. No 
smoke, no dirt—just a steady, powerful display of speed under F 
perfect control, for electricity is the magic power in transportation. 















































The same force driving mechanisms 
that are especially built for specific kinds 
of work, tows ocean liners through the 
Panama Canal, propels huge battleships, 
and hauls long trains from one city to 
another It takes the worker to the city, 
the tarmer to his market, and brings the 
people of widely separated localities to- 
gether Electricity in transportation 
helps to feed and clothe the world, it 
makes travel better and safer! through 
good light, safe signals, and illuminated 
highways _ It helps to develop cities and 
towns; saves fuel for heat and even in- 
creases the usefulness of motor car and 
aeroplane 


In short, electricity is revolutionizing 
transportation by making it cheaper, 
quicker, safer and more reliable in all 
sorts of weather conditions. 

In the advancemen of electrical 
transportation the General 

Electric Company has 









pioneered. The electric locomotive, the 
one-man trolley car, electric ship propu!- 
sion—these areonly a few evidences ot 
G-E activity 

Back of the electric motor, huge hydro- 
electric generators or steam turbines 
large enough to furnish power for an 
entire state, are connected to long dis- 
tance transmission lines. Carefully con 
structed devices for protection, regulation 
and measurement are provided all along 
the line. 


In all these things, the Generai Electric 
Company has co-ordinated the efforts of 
marry scientific, engineering and manu- 
facturing resources to the end that elec- 
tricity mey be a better servant to all 
mankind 
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4“ Dead Engin 


ENERAL SAM HOUS- 
PON built an empire in 
the Southwest, simply 


by doing the next thing every 
day as it came along. 


Reconstruction will probably 
have to be managed pretty much 
the same way—producing with 
one hand and saving with the 
other, day after day. 


The Packard people do not 
pretend to authority on any sub- 
ject except transportation. But 
they can show the American 
business man records of savings 
in trucking costs—10 per cent. in 
gasoline, 18 to 22 per cent. in time, 
up to 30 per cent. inton-mile cost. 


They can show him, too, how 
to apply the same methods to 
his own business. 


in the Warehouse District. 


Many a truck owner is surprised when he learns that 88.4 per cent. of all “ accidents ’’ to the 
average truck can be predicted from its specifications and the parts from which it is assembled 


Has the American Business Man 
Time to Save Money 


ACKARD has done away 

with excess costs in gasoline, 
not only through the remarkable 
ability of the Packard Truck 
Engine, but especially by means 
of the Packard carbureter. 

Here is a carbureter built es- 
pecially to stand the vibration of 
a truck at work. The float feed 
positive and precise. The car- 
bureter water-jacketed and 
mounted high up on the cylinder 
bloc; so that the gas is warmed 
by the motor, and fed to the 
engine ready to flash into power. 

Packard does away with ex- 
cess friction and oil wastage, by 
the precise and positive align- 
ment of parts from end toend of 
transmission. 


It saves oil again by the close 
fitting of pistons and rings—and 


by preventing loss of oil through 
drip. 

It saves tires by distribution 
of load, by the positive and uni- 
form action of the clutch—in 
fact, by the engineering design 
of the whole Packard rear end. 

Dynamometer tests on Packard 
Trucks show that the Packard 
delivers 86 per cent. of Engine- 
power to the rear wheels on 
low gear, and 94 per cent. on 
high. 


OU often hear it said that 
Americans are too busy mak- 
ing money to save it. 


Yet business men who keep 
accurate cost figures on Pack- 
ard, as compared with the 
average truck, standardize on 
Packard. 


“Ask the Man Who Owns One’’ 
PACKARD MOTOR CAR COMPANY, Detroit 
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Fig. 1. 


Illustrating the various essential features of the Constan system and the manner of linking the pusher and the convoy. 


would apply his method to river and canal service 


Fig. 2. Diagram of how Mr. Constan 


The Constan system of detachable power units for the driving of separate cargo carriers, the main drawing showing how the scheme would apply to 
sea-going freighters both when propelling a single cargo boat and when towing another laden barge 


Can Duplex Craft Speed Up Transportation ? 
By Robert G. Skerrett 


ESPITE the fact that the self-propelled ship of 
trade has been employed for decades in the profit- 
transportation of commodities of all that 
signify that the combined arrangement of 
drive and cargo-carrying in a single craft is necessarily 
the most economical. Indeed, such would seem to be 
anything but the case as analyzed by a_ well-known 
French nautical expert, Monsieur Constan. This ex- 
naval officer has recently devised an ingenious substi- 
tute in the form of a detachable power vessel suscepti- 
ble of being joined successively with freighters espe- 
cially designed to combine with the so-called “pusher,” 
the twe boats when linked having pretty much the 
outward appearance of an ordinary steamer. 

The scarcity of merchant ships has emphasized the 
need of making the most of the tonnage available, and 
this is possible only by reducing to a minintum the 
turn around period during which a boat discharges her 
incoming goods and loads up for her departure. In 
self-propelled freighters this commonly means that the 
power plant in large measure constitutes an unremuner- 
ative investment while in port, and its reason for being 
so is justified only when the craft is underway with 
paying cargo stored in her hold. Therefore, M. Constan 
has planned his pusher, as he calls his steamer, so 
that it will be able to take care of a group of depen- 
dent carriers—the number being determined by the 
route to be covered. The idea is that while the power 
ship is in transit with a laden craft, another of the 
group will be loading so as to be ready for departure 
upon the arrival of the pusher. In this way, the lay- 
ever period of the automatic unit would Se limited 
to a brief while; and for all practical purposes she 
would be kept continually active in moving commodi- 
ties hetween given ports. 


able sorts, 


does not 


It may be objected thatthe French scheme is substan 
tially an adaptation of the familiar towboat princi 
ple, but we shall see presently that the fact is quite to 
the contrary, and that M. Constan secures prospectively 
much more efficient service. He obtains superior sea- 
keeping qualities by uniting displacements of his two 
sections even though each is self-contained; he does 
away with the need of a tow line to connect the mo- 
tive and the dependent parts; and he places the 
pusher in relation to the cargo carrier so that he 
can get a maximum of effective propulsive effort. He 
insures these benefits by giving the after body of the 
freighter the form of a V in a fore-and-aft direction, 
and into the opening he fits the wedge-shaped bow of 
the pusher, where he locks it firmly. 

At the apex of the V there is a vertical, rectangular 
slot reaching from the keel up to the deck. Into this 
recess are projected from the stem of the pusher three 
mallet-head keys which, when turned through an angle 
of 90 degrees, are locked. The shafts upon which these 
keys are supported, can be moved horizontally by me 
chanical means, and any motion rearward tends to 
draw the stem of the steamer more snugly forward 
against the inner sides of the cargo boat's bifurcated 
stern. As this wedging might induce spreading of the 
thinner sections of the V, the designer has provided a 
locking device on each beam of the pusher by which the 
aftermost corners of the stern of the carrier are gripped 
and hydraulically pulled tightly in contact with the 
hull of the steamer. Vertical motion between the 
two craft is effectually checked by interlocking hori- 
zontal battens, which engage at the forward and after 
extremities of the V recess. 

The designer is confident that 
the several agencies planned will bind the two vessels 
quite as securely as though they were riveted together. 
In other words, there will be no play, leteral, vertical 
or longitudinal, even when driving along in the open 


the union effected by 


seu. M. 


uncoupling of the bouts can be done in a 


Constan is convinced that the compli 


ge an 
inter 
val, and declares that one vessel can be detached from 


injured fatally 


brief 


the other when on a voyage if either be 

—the crew of the sinking unit 

viving one. 
On a long 


going aboard the su 


trip, the pusher would draw well-nigh 
ull of her fuel from the bunkers or tunks 
upon the nature of the fuel—built for that 
the two wings of the freighter's 
of oil, the transfer would be accomplished by suction, 
and if coal were burned the fuel would be moved from 


suitable me 


depending 
purpose in 


ster. in the case 


one vessel to the other by a hanical con 


veyor. The cargo carrier would be bunkered while 
taking aboard her merchandise. However, te guard 
ugainst an emergency, the pusher is assured ; self 
sufficiency by reason of a reserve of fuel which she 
earries in her hold forward. This supply would alse 
enable the steamer to play the part of a tug in the 


usual sense of the term during an interval of e1 
forced waiting for her regular convoy To compe 


sate for changes in displacement caused by the co 
sumption of fuel and the using up of 
both the pusher and its attached craft are 
water-ballast tanks. Therefore, it will be 
matter to maintain unison of draft and trim 
and by 
stresses which would otherwise be set up if their load 
identical 


other 
fitted with 

eusy 
hetween 
the boats, doing this to obviate any 


bending 


lines were not 


The virtues of the system proposed by M. Constan 
are made clear if a given volume of freight to be 
moved in a specified time to and from two ports so 
situated that an unbroken chain of transportation can 
be maintained by recourse to a fleet of his type A «< 


suming that two pushers can take care of eight cargo 
carriers, his figures disclose that for the i! 
in the ordinary way eight self-propelled steamers of 


(Continued on page 498 
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‘ M exident ‘ 1D. Munn, Treasurer 
i ecre lar " al I mulway 
Yo Y vd Class Matter 
t I 1 Stal Patent (Cffice 
‘A! ! | hing ¢ 
I ‘ hits t ' 1 
» 
> 4 ! rod ! il perm i 
ject of t journal is to record accurately and 
/ he la 84 tific, mechanical and industrial 
j daw ts a weekly journal itis ina post 
t interesting developments before they 
i lsewher 
/ Adi s gl to have submitted to him timely 
suitabl w these columns, especially when such 
are ompantied by photographs 


New York’s Greatest Handicap 
rT lil iral features which 


have provided the 


[Mv nf Ne York with a vast water frontage at 
‘ I ] ind seu traft« mats meet, huve also 
! ! lien unl vhieh New York has suf 
acutel Ihe roud Hudson River cuts the port 
e! nh twe { presents such a serious barrier 
Diiiil heutior between factory, furm and 
net only the port itself but a vast section of 
the f{ ‘ tes } butary to the port is sub 
bievat expense and intolerable congestion 
ia 

‘ ‘ Rebert W. Woolley of the Interstate 
ervce (Ce ssion. tell us tha one of the Com- 
ol blest « miners recently went into the sub 
of terminal costs of four cities At New York, if 
f it the expense of ndling a car from the 
t ‘ hin the terminal limits of Jersey 
‘ I iit W delivered to its destination in Brook- 
Miunha meluding lighteruge, was approx 
te Sh Ar Ch we where there is a belt 
ruilway md no lighterage, the cost of handling 
‘ ! the terminal limits was $10.35. 
At Binghamteor New York, a city of about 60,000 pop 
the cost was $1.80. These facts were gathered 
e reports of the railroads themselves to the 
| e { tnerce Comroission, and they show that 
‘ | cost of operation, one-third is terminal and 

I s due to the Hne haul. 
\ f it be urged that New York should not be 
red j is matter with small cities such as Bing- 
ton, the cuse f San Francisco, which has munici- 
tilv-controlled te vinuls, muy be considered Here we 
that ayuinst New York's charge of $35 per car, 
un Prane vo has lat charge of $2.50 per car within 


‘terminal limits. Commenting on these compurisons, 


( missioner Woolley goes on to say “At New 
) the terminal sore spot of the nution—the utter 
tice of taking cure of $35 per car in the line-haul 
‘ ther vords of making the innocent con- 
wr over much of our land stand a tax, that New 
York may cor ue to grow und monopolize the ex 
pert and impert business of the country—is impressing 
inv of the big-minded citizens of our metropolis.” 
lo make this matter perfectly clear, it should be ex 


plained that when the railrouds engage to carry freight 


. omewhere in the interior to New York, let us say 
r shipment abroad, the contract includes the whole 

t of the freight from the point of origin to the 

de of the shij Thus it follows that after con»put 


the rate from, say, Detroit to Jersey City, $35 per 
has to be dded for getting the car, or its con- 
‘ to the pier at which the ship is lying. 

But why this ¢ essive cost at New York? 

It ue to the fa thut whereas at the other lead- 
1M»! f the world the carload of freight can be 
ei out onto a pier alongside the ship and dis- 
rved directly to the hull. in New York, because of 

e barrier presented by the Hudson and the East 

Rivers, the freight cannot be thus directly discharged, 
is to be loaded onto lighters and towed, often 
ny 7 x, before reaching the pier at which the 

» is loading This system of lighterage is costly 
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ind and is at all times liable to be 
interrupted by strikes or by the ice of a severe winter 


that of 1918S 


time-consuming 


such os 
The 


what Chicago 


We 


cities have done 


should do 
duild 
a belt line, with tunnels or bridges across the Hudson 


remedy, of course, is obvious. 


and other great 


River and East River, which would at once connect up 
trunk railroad that enters the city, break up the 
freight 


every 


present congestion, and render our traffic so 


fluid, that a car coming in on any one of a dozen roads, 
New New York or 
intact to pier throughout the 


whether by Jersey, Long 
Island, 


whole sweep of our water front from Perth Amboy to 


way of 


would move any 


South Brooklyn—including, of course, the whole water- 


front at Manhattan. 

The present lighterage system is doomed, and this 
for two reasons: first because of the present conges- 
tion and its resulting delays—evils which will be 
greatly aggravated by the enormous grtwth of our 


merchant marine—and secondly, because the shippers 
all over the United States are beginning to grumble at 
S35 


a car as the price of our antiquated 
be looked for in 


having to pay 


terminal system. Federal action may 


the 
from the rail rate and throw this added burden upon 


the future which will terminal charges 


eur cut 


the city of New York. As a matter of fact, the Fed- 
eral Government is beginning to take serious cogni- 
zance of the situation at this port, and there is a 
clause in the recent railroad law, bearing rather di- 
rectly on this question, which should give the porf 
authorities of this city cause for much serious thought. 

We have shown elsewhere in this issue how closely 
the present inadequate dock system, with its narrow 


piers, is related to the absence of proper terminal rail 
facilities. If the port of New York is to be developed 


on modern lines and take rank in its freight-handling 


facilities with the other great ports of the world, a 
drastic Change must be made at once in our railway 
facilities. We believe that this can satisfactorily be 
accomplished only by close codéperation of the New 
York and New Jersey Harbor Improvement Commis- 
sion with the Federal Government. 


A Matter of Common Sense 
UR correspondence page this week carries an 
example of ignorance on the part of one whe 
should be reasonably well informed on topics 
of general information—an example which, as the man 
points out who brings it to our attention, is by all 
meuns one of the most horrible things of the sort that 
could When we first read the clip- 
ping in question, we could not believe it genuine—we 
suspected that some bright little practical joker was 


having his fling at the speaker for presenting such a 


well be imagined. 


subject on such an oceasion. But on second thought, 


when we realized how easy it was, by changing a 
word here and inverting a phrase there, to reconstruct 
from this puddle of balderdash the actual speech of 
the gentleman who was thus misrepresented, we de- 
cided that the gem was what it purported to be—an 
effort of some over-ambitious and under-in- 
cub reporter to reproduce what he thought 


he had heard on a subject that meant absolutely noth- 


honest 


formed 


ng to him. 
Taking this for granted, we want to moralize a bit 


on the text which is thus presented. If is perhaps not 


surprising that a person who can read and write 
should, in this era of enlightenment, have escaped con- 
tact with the fundamental facts of the universe. To be 


sure it seems as though anyone who is at all literate 
had it brought to his attention that the 
earth rotates on its axis and revolves around the sun; 
that 24 times 1,000 equals 24,000; that the sun, with 
the earth, is fixed in that 
measured in miles, and not in miles per year; that the 
earth “lighted body,” 
be interpreted as “lighted by the sun,” in which event 


should have 


respect to space ; space is 


is not a unless this phrase is to 
the other planets are likewise lighted bodies; that if 
the earth were placed in the center of a hollow sun it 
could from the 
face only if that distance were the one determined by 
the given and that in this event there 
couldn’t be 200,000 miles or 200,000 inches “left over” ; 
and even that 100 light-years, instead of being a large 
astronomical quantity, is a telerably small one. But 
our modern scheme of economics is such that nobody is 


rotate at a given distance sun's sur- 


conditions, 
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under any compulsion to know these things unless he 


wants to—he can make a decent living, he can even 
luxury, that the earth is 
round and that the luminaries of day and night do not 
move in the way that appearances would indicate. We 


may even argue that it is entirely respectable for a per- 


exist in without knowing 


son to devote so much of his time to the things that 
do matter in his daily life that he has no time left to 
give to the things that do not so matter. 

But it is neither credible nor respectable to discover 
that such an outrageous perversion of facts and com- 
mon sense can be written by a reporter, get past his 
superiors, and run the gamut of the linotype and the 


proof-reader and the make-up man without meeting 
a single soul who is competent to expose it. The 


thing happened in a rather small and out-of-the-way 
town—we wonder whether it might not just as easily 
have happened in a bigger and more prominent place? 
To just that 
who word 


what extent are we to ednclude people 
hold any 
more accurately than this reporter has done are occu- 
where they must act on the spoken 
To just extent are we to suppose that 


there are at large in the community, people occupying 


cannot receive and the spoken 


pying places 
word? what 
responsible places, on whose statements we must more 
who make such 
as the one about the sun and the earth and the moon, 
or the one about a hundred and fifty million miles a 
year, without automatically realizing that these state- 
ments simply do To what extent do 
the Albuquerque reporter and compositor and reader 
represent 


or less depend, and can statements 


not make sense? 
the standard product of our modern school 
system? If anybody can give us an encouraging an- 
swer to these queries, we should be greatly heartened 
If the human race is really travel- 
ing in the direction indicated by this incident—toward 
the achievement of an infinitesimally thin upper crust 
of Ph. Ds who know everything and a residual gen- 
eral mass who know nothing and are utterly lacking in 
well as in information—if this is a 
justifiable conclusion, we think that the sooner it is 
generally recognized the better it will be for all con- 
cerned. 


The Peril of the Straight-Stem Ship 
E have become so much accustomed to seeing 
the straight stem on merchant shipping that 
the presence of the old, curved, clipper stem 


to have him do so. 


intelligence as 


on a steamship, unless she should chance to be a yacht, 
And 
yet, if the advice of Captain H. F. Young, of the Board 
of Trade, given at an annual dinner of British ship- 
masters be followed, we may yet see a return, if not to 
the curved least to a inclined 
forward at fifteen to twenty degrees. The object of 
the change, as recommended by this Board of Trade 
official, would be humanitarian ; for he believes, and we 
fully agree with him, that the change would result in 
the saving of thousands of lives. In the event of col- 
lision, the straight stem means that the stricken vessel 
will be pierced below the water line. But if the ship 
that forward-inclined the blow 
will be taken first by the upper works and topsides and, 
in the majority of cases, the momentum of the striking 
ship will be absorbed before the has extended 
down to the water line. It is stated that several lead- 
ing steamship companies are already adopting these 
suggestions. We are not sure that anything will be 
the score of appearance. The fast cruisers 
built by the British during the war have the inclined 


has come to stand as the mark of a ripe old age. 


clipper bow, at stem 


strikes has a stem, 


rent 


lost on 


stem and, if anything, it adds a touch of smartness 
to the appearance of the vessel. The White Star 
liners have always had a slightly inclined stem. It is 


quite conceivable that, once introduced, it will rapidly 
become popular. 

Nor is the protective effect of the inclined stem 
limited to a ship that is rammed. In many, if not in 
the majority,.of collisions, the crumpling up or twisting 
aside of the inclined bow, will not extend below the 
waterline, and the chances of the ship reaching port 
will be measurably increased. Furthermore, there is a 


tendency, just now, to follow the lead of raval con- 
structors in the matter of providing wide, flaring bows 
to assist a fast ship in driving through head seas. A 
bow of this character would absorb more of the energy 
of collision than the old wedge bow, and the chances 
of damage would be proportionately reduced. 
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Electricity 

Lamp Filaments and High Voltage Conductors.— 
In a number of the modern substations of a power 
company of southern California, annoyance was caused 
by the ‘breaking of filaments in incandescent lamps 
which were installed near the high-voltage conductors. 
The trouble was caused by the alternating magnetic 
field maintaining continuous vibration of the filament. 
Since it was advisable to have the lamps placed near 
the high-voltage conductors in order to have the light 
where it was needed, it was necessary to replace the 
usual tungsten lamps with the gas-filled type pro- 
vided with more rugged filaments. 


Japanese Naval Radio Expansion.—It has heen 
reported that the estimates for radio expansion in the 
Japanese budget for the coming year do not cover the 
overhauling of the Funabashi station, which must 
soon be done, as the apparatus is of the old German 
one-mast type, but only provides for the replacement 
of the sending and receiving outfits. This is one of 
the three stations belonging to the Japanese Navy, the 
others being Hozan (Formosa) and the station af 
Sasebo, now in course of construction. It is antici- 
pated that the navy will present a supplementary esti- 
mate to cover the construction and repair program 


considered necessary. 


Multipitex Radio Telephony.—Two radio telephone 
conversations through a single antenna a distance of 
five miles was the accomplishment reported by F. M. 
Ryan, J. R. Tolmie and Roy O. Bach at the 
recent meeting of the Institute of Radio Engineers. 
The paper was read by Mr. Ryan, who is engaged in 
extensive radio research work. This authority states 
that as many as five telegraph messages were being 
sent or received simultaneously with a single antenna, 
and that as many telephone conversations could have 
been carried on had there been sufficient apparatus at 
hand. The method used was that of a number of radio 
frequencies with a series antenna circuit. The calcula- 
tions of the circuit were also shown. 


Dry-Cell Voltage and Hydrogen-lon Concentra- 
tion. —United States Department of Commerce, Bureau 
of Standards, has issued scientific paper No. 364 on 
“Relation of Voltage of Dry Cells to Hydrogen-Ion 
Concentration,” by H. D. Holler and L. M. Ritchie. 
The paper tells that the potentials of electrodes con- 
sisting of Acheson graphite and certain manganese 
ores were found to be a logarithmic function of the 
hydrogen-ion concentration of the solution in contact 
with the electrode, while that of electrodes containing 
u chemically prepared oxide of manganese is indepen 
dent of hydrogen-ion concentration. The relation be- 
tween the potential of the manganese dioxide electrode 
and hydro-ion concentration explains variations in 
open-circuit voltages of dry cells and accounts for the 
polarization of a dry cell on discharge. Those inter- 
ested can obtain copies of the paper by writing to the 
Bureau of Standards, Department of Commerce, Wash 
ington, D. C. 


Thermostatic Metal.—lt is said that until recently 
German-made thermostats had some advantages over 
those of American makes, especially in that they de- 
veloped a duplex metal with an absolutely homo- 
geneous joint, the two metals being alloyed at the junc- 
tion point so that no movement of the metals was 
possible. Recently, however, thermostats have been 
devised in this country which are fused at the june- 
tion point and offer a deflection per degree 18 to 20 
per cent greater than that of the foreign product. 
The characteristics of this thermostat as deduced from 
careful laboratory tests are, thanks to the General 
Klectric Review, given in brief as follows: (1) De- 
flection upon temperature change varies inversely as 
the thickness, varies as the square of the length, is 
not affected by changes of width and varies directly 
with degree temperature change. (2) Force exerted 
upon temperature change varies as the square of the 
thickness, is not affected by change in length, varies 
directly as the width and as the square of the degree 
temperature change. (38) Weight required for perma- 
nent set varies as the square of the thickness (be- 
tween narrow limits), inversely as the length and di- 
rectly as the width. 
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Total Lunar Eclipse May 2nd.—Since “The 
Heavens for May” is unavoidably postponed until the 
following issue, we take this opportunity of telling our 
readers that on the evening of Sunday the 2nd they 
will have a chance to see the full moon in total dark- 
ness. The moon enters the penumbra at 5:49 P. M., 
enters the .umbra at 7:01, and becomes completely 
eclipsed at about 8:15. The middle of totality is set 
for 8:50, its end for 9:27; the moon is clear of the 
umbra at 10:41, and of the penumbra at 11:50. All 
these hours are in HWastern Standard Time, and must 
be «appropriately modified in other sections of the 
country, or where daylight saving is in effect. It is 
suggested that Mars is close enough to the eclipsed 
moon to serve as a rough basis of estimating the 


brightness of the latter. 


Arctic Explorations by Airplane.—An elaborate 
campaign of exploration in the Arctic regions by air- 
planes has been under discussion in Germany for a 
year past. It is proposed to establish the principal 
base on the west coast of Spitsbergen, and to use a 
considerable number of airplanes, always flying in 
pairs. Relatively slow machines of large carrying ¢a- 
pacity would be used for laying out depots and mark- 
ing routes, while lighter and faster machines would 
be used for explorations, 


West African Time.—A new complication in time- 
keeping is reported for the British Gold Coast colony, 
West Africa, According to a recent enactment, Green- 
wich mean time is to be used hereafter from January 
to August, while during the rest of the year civil time 
will be 20 minutes in advance of Greenwich time. The 
object of this innovation is said to be to take account 
of the equation of time and adopt a schedule of time 
keeping more closely approaching that of the natural, 
us distinguished from the fictitious, sun; an advantage 
in a colony where clocks are few. 


Mosquito Larva Killed by Foul Water.— One 
surprising result of some recent investigations of the 
Public Health Service on the food of Anopheles larvze 
is that these larvie do not, as popularly supposed, 
thrive in foul, stagnant water. In laboratory experi- 
ments it was found that when cultures containing larg 
amounts of decomposing vegetation were introduced 
and kept without sterilization or aeration, the larve 
usually lost vigor and died in a few days. Whether 
the injurious effects of decomposition are due directly 
to bacterial or protozoal action on the larve them- 
selves, or indirectly to an excess of CO, or other gases 
resulting from the deconyposition is not certain. Ap- 
parently the purer and more sterile the waters may 
be, so long as they contain sufficient food, the more 
suitable they are for Anopheles breeding. Hence there 
is danger of doing more harm than good by cleaning 
the refuse from stagnant waters to get rid of mos- 
quitoes, unless provision is made for subsequent drain- 
age, oiling, fish control, or some other method of mos- 
quito eradication. 


The Singing Sands of Lake Michigan are dis- 
cussed in Science by Mr. W. D. Richardson, who ad- 
vances a new hypothesis on the subject. The sands 
in question are found everywhere near the water's 
edge throughout the dune region, which borders nearly 
the whole eastern side of the lake from Gary to 
Mackinac. The characteristic sound is heard when 
one walks ,in the sand or pushes a stick or other ob 
ject through it, but oniy when the sand is dry. The 
sound-producing sands only extend back from the 
water as far as the line of driftwood, indicating the 
boundary reached by waves during storms; beyond this 
limit sand having exactly the same appearance, micro 
scopic as well as macroscopic, produces no sound, The 
writer suggests that periodical wetting by the water 
of the lake deposits a thin film of salts, including 
calcium and magnesium carbonates, upon the grains 
of sand. This film creates considerable friction when 
the grains are rubbed together and thus causes the 
sound, the effect being similar to that of rosin on a 
violin bow. When the sand is carried farther inland 
by the wind to form the dunes, much of the salt film 
is rubbed off, and leaching by rain subsequently com- 
pletes its removal; hence the sands cease to be 
“musical.” 
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Aeronautical 
What Next?—From Santa Barbara, California, 
comes word that a horse entered in an exposition heid 


in that city arrived by airplane from Los Angel 


The trip was delayed a day until officers of the Humune 
Society were fully convinced that no cruelty was 
volved in the trip. 

Licensed Pilots of France.—The total of airplun 
pilots’ certificates issued in Franee new stand 





15,576 of which 1,732 were issued in 1919. The nun 
ber of airship pilots’ certificates totals 438, of wh 
, 


12 are dated 1919, while balloon pilots number 44S 


but only three qualified last year, 


Woman Flies to Morocco.—A French sviatrix ha 
arrived at Rabat, Morocco, from Paris by air, having 


made the flight in two days, This is the first case o 
a woman flying from France to Morocco, Her rout 
Alicant: 


Granada, Malaga and Tangier. The distance covere 


was via Toulon, Barcelona, Valencia, 


was about 1,150 miles. 

Air Routes for India.—The officers of the Royal A 
Force who have been deputed to undertuke tl 
inary survey for the chain of air routes that is eve 
ually to connect all the chief commercial and ind», 
trial centers of India, have covered much ground 
the pust three months, according to un issue of ( 
merce, and have selected several landing stations 
addition to a site near St. Thomas Mount, Madra- 


which seems especially well adapted t« 


the require 
ments of the aviator, 


Anti-Airplane Curtain.—Lecturing recently before 
the Royal United Service Institution, Flight-Lieut. |’ 


Worthington, R. A. F., stuted that to raise a curt 
of wires against the enemy aireruft in the Lon 
barrage a captive balloon was devised which carrie 
the wires to 15,000 feet It cnused one Gotha to « 


to grief. Great stress had been laid on the danger of 
an unannounced attack on London by hostile aircraft 
and he suggested that a suitably organized “apres 

scheme afforded the cheapest and readiest insuranc 


against this danger. 


Universities in Air Race.—According to plans made 
some time ago, six universities at least are to co 
pete in the first intercollegiate air race of history 1 
the American Flying Club Trophy on May 6th and 7t! 
The course is 550 miles, and the event formally adds 
aviation to the list of college sporting events. Repre 
sentatives of Yale, Harvard, Colambia, Princeton 
Williams and Cornell have been perfecting arrang 
ments and, with the assistance of the officials of the 
the American Flying Club Trophy on May 6th and 71 
erning body under the title of the Intercollegiate F! 
ing Association. 

Japanese Airplane Engines.—Nagoya is destined 
become the center of Jupunese aviation, according 
a translation from the Osaka Mainichi Shimbun The 
army machine works, now under construction at Ch 
kusa, a suburb of Nagoya, will be partially completed 
and in operation, it is expected, by the beginning of 
this month, at which time the Atsuta airplane factor 
will be removed to the same place In this facter 
seven powerful motors of the Salmson type are wna 
construction, which, while nominally of 230 hors« 
power, actually develop 250) horse-power Ihe 
terial used is wholly Japanese, and the results of test 


ure reported to be most sutisfactors 


Aero Stamps.—The advent of the fiying postman 
and the development of the aerial umil, huve broug! 


au new and fascinating interest into the stamp-collecting 
hobby. Mr. Fred J Melville, the president of thy 
Junior Philatelic Society, has just compiled the fir 
detailed catalogue of vero stamps. It enumerates 
the special postage stumps issued up te date for 


in franking letters for transmission by air post 


interesting to note how many different countries fleurs 
in the list. There ure aero stumps from Au 
Canada, Colombia, Germany, Hur ry, Italy, Jap 
Newfoundland, Switzerland, Tunis, and United State 
All the stanyps, including the historic “Hawker nd 
“Alcock” stamps of the Transatlantic flight are illus 
trated. The booklet is published at Gd. 1 the Phila 
telic Institute, 110, Strand. where there is practi 

un complete collection of the rarest air stam 


present on exhibition, 
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The Ingenuity of the Watchmaker 


Some of the Methods and Tools That Make This Trade Rank as a Profession 


( ) ut earn to tuke a bute opbile engine apart 
ut t thre iin proper! in three months 


By Robert F. Nattan 


hangeability of parts which so characterizes American 


vatches, it should be said here, has of course greatly 


ing rollers and is a very necessary tool for the watch- 
maker, as it is used for removing the old balance staffs, 
restaking them in the balance, and for rivetting. When 





























‘ " ha intens training facilitated their repair 
’ ot ‘ fu » look at our When the repairer secures his mainspring. he has a a new staff has been selected and properly fitted to the 
think of the remarkable special tool Known as a mainspring winder for wind jewels, it is placed in the proper hole in the die of the 
‘ | skilled wateh ng it up into its proper form and then forcing it staking tool, then a suitable puncher is selected and 
i ‘ < ‘ he mus within the mainspring barrel of the watch, where it the staff is quickly riveted or staked into the balance. 
ri “ ASS order to se¢ belongs. When a mainspring has to be inserted in a After the staff has been securely staked in the bal- 
| If is a real watch wateh, one of the mainspring winder barrels should ance, the balance-truing calliper is used to “true” the 
lerstand a good be selected that will just fit into the mainspring bar- balance in the round and also in the flat. When a bal- 
! ‘ rology. Strange rel of the watch. The watch tinker will twist the main- ance has been fitted with a new staff, it is essential 
) untry emphas spring into the barrel with his fingers—a most inaccu that it be made to run perfectly true. Otherwise a 
‘ Keng dS el rate operation It is interesting here to note that an close rate cannot be obtained from the watch. Much 
| \ ) < devoted to attempt was made some time ago to compel watchmak- skill and patience are required to true a balance prop- 
, ‘ iis countt ers in Wisconsin to undergo an examination before erly, and the work is invariably done under a magnify- 
) being allowed to practice their trade Inaccurate time ing glass. 
‘ . \ ‘ he ht has cuused many railroad disasters, The roller-table is staked on the staff after the bal- 
! ologists | flicient watch For punching holes in the mainsprings, a mainspring ance is properly trued and the balance is then ready for 
‘ t ‘ ir, although punch is used The tool illustrated has five different “poising.” In order that the watch may run accu- 
rare ’ iffered to capabl styles of punches for different styles of mainsprings. rately in different positions, it is essential that the 
sj dollars and This tool may also be used for punching a new tongue’ weight of the balance rim be evenly distributed. This 
‘ itch repairer who. some in the edge of the barrel to engage what is known as condition is attained by placing the balance on the 
rs ag to a s engraver, optician, salesman i slip-end spring The punches are not only of ‘va- knife-edge planes of the poising tool. The heavier part 
r , o coming into his own rious sizes, but of different shapes also—round, square of the balance naturally swings downward. The watch- 
Ko pple rs desiring a sedentary occupation or oblong: and the tool of course can be used not maker secures the proper distribution of weight by 
' eld y the o objection be ilone for making holes of various sizes and shapes in removing a small amount of metal from the slot of a 
! sary ft ister the science mainsprings, but in thin metal for other purposes tiny screw in the balance rim, or by adding to these 
hich is at » yeurs It is worth the effort There are various methods of attaching the spring to screws wee washers, generally of gold, platinum or 
er: fo ‘ iffording congenial means of the barrel. Its end may be a T-end, fitting into small copper. As the specific gravity of these metals varies, 
’ repairer’s trai gy opens up hu holes bored in the berrel. In cheap watches the spring the particular metal used depends upon the exact 
ue other camortunities the machine world. Most is simply bent back to form a tongue, and this style amount of added weight required. The skillful watch- 
‘ ‘ eters used on airplanes dur is known as a slip-end. The slip-ead rests against a maker with his sensitive fingers is able to tell which 
ir Ww ikers tongue formed in the barrel In many fine watches metal to employ When a balance is carefully poised 
Che efficier ho ore rer must know something the end of the spring simply has a hole punched in it, it will rotate freely. 
theut higher ithematics, possess a pe A roller-jewel setter and a pallet-jewel 
rs eness of touch in his deft setter are two very necessary tools. The 
es and resourceful and in former may be easily made by a watch- 
e tur f d in order to meet maker by bending a piece of brass wire 
. teementiy estes fn IVEN wrenches, hammer and screw-driver, plus a little mechanical ints the nome of an rede “U” and 
rk. Mar f the so-called compl horse-sense, it is not a difficult problem to master the construction of then shaping the ends to fit over the 
' vatehe ® marvelous mechan any ordinary machine to the point where it can be dismantled and roller-table. In use, the end of the loop is 
ind horelogical genius. It is interest set up again. But wrenches and hammer and screw-driver of the conven- held over a flame, a small amount of 
g to note here that the mechanical tional sort are of little avail in handling the tiny intricate parts of a watch sum shellac is applied to the jewel hole, 
o ndebted to the watchmaker for nor does even mechanical ability alone get one very far in this direction. and the jewel set in place. — 
! scienti o making rifle A very special variety of shill and knowledge is required, and on top of If we look in our watch, Just near the 
rhe revo g gun is fed up to a é Tieg! . balance, we shall see, at either end of 
ne that one must have a supply of what the general mechanic would characterize “ae Bars = ; 
r whicl wwe the center of mo : - re We the fork that plays into the escape wheel, 
ae an pie» Ri agate opttag hs as altogether extraordinary tools. What some of these special implements of one tls dain has wae tes oe 
ition: tt tee ‘ai intel the watchmaker's craft look like and what they are designed to do is shown and sapphire, ruby or other hard stones. As 
nas o do not possess told in this article and the photographs on the opposite page-—Tue Epitor. we watch them they seem to strike the 
4 sn lath ‘n holes in a staff in escape wheel. These are known as pal- 
} nivot in exactly the lets and sometimes become loose; the 
‘ rawing the old-fashioned bow tool known as the pallet-jewel setter then 
iHey-wheel in the little pivet drilling and fits over a plug screwed in the end of the barrel comes into play. The pallets are put on this device, 
rew Or this style is often used with a plug on the end of which is then placed over a flame. Cement is put 
\V THD ire obliged to handle a great deal of | the spring and a hole punched in the barrel. on each side of the pallet stones, which in this way 
rk w ecial tools which they must make Where very great accuracy is required in measure- become cemented into position. 
s Wome vrist watches, which are so pop ments such as the diameters of pivots or pinions, the In fitting a new crystal into a watch bezel, the 
ww, are perhaps the most trying of all on the — thicknesses of plates, etc.. a micrometer or a douxieme watchmaker often finds bezels which are badly nicked 
t of the repair man. The parts of these gage is the reliable tool The short end of the and bent out of shape. Then he must turn a new 
\ es are so SI | that it requires the patience of a douxieme gage, as seen in the illustration, terminates curve for the crystal and for this purpose a_ bezel 
lob to do tl vork as it should be done. Most watch in two jaws which embrace the work to be gaged. chuck is required. This bezel chuck is also used for 
is mentioned before, are repaired under a mag Fixed to the long end of one of the limbs is the scale, a number of other operations, such as holding a watch 
nif y ving handled with pliers, tweezers, and the long end of the ocher side ends in a pointer, so plate for recessing, turning, ete. Then, too, the ring 
ad ‘ n order to operate conveniently and with that the size of any object in the jaws is exaggerated or bow on one’s watch comes loose and often falls 
) | i rh itchmakers’ tools are indeed unique on the seale. The name douxieme gage applies only to out; and probably the majority of watch owners have 
ind merous, owing to the multiplicity of operations those instruments that register twelfths of a line, or convinced themselves by trial that when this happens 
requires Some important ones are illustrated 144ths of an inch. In some gages the inch is divided the offending member cannot be replaced by unskilled 
No wise man will for a moment tamper with his own into tenths and hundredths, and in other cases the labor without damaging it. The watchmaker does the 
te! het gets out of order, for there are f-w other millimeter is used trick by aid of the odd-looking plyers known as the 
hines that can be put so easily out of adjustment In fitting a new balance staff into a watch, a number’ pendant bow and ring bender, with which he tight- 
i haps the commonest causes of defective time-keeping of different tools is required. A small thin-bladed im- ens the ring again into its position. 
or total stoppage in a watch are worn pivots, broken plement is used to remove the hair-spring and collet The watchmaker has a very bizarre little device 
ewels, broken nm springs, broken winding mechanism, from the staff (the axis). Then the roller-table may for removing the hands from a watch. The two jaws 
eels 0 f round, defective adjustment of the bal be removed with what is known as a roller remover, at the lower end of the tool clutch the center of the 
nee, broken roller jewel, worn pallets, congealed oil, although there is also obtainable a staking tool which hand, the top of the handle of the tool is pressed down, 
or oil containing acid. Mainsprings frequently break is provided with stumps and punchers for the same and the hands come readily off. 
n very good watches, but this does not argue against purpose. The roller remover is operated by placing Some workers put the hair-spring on the balance with 
worknu ship of the watch; for it has been proven the foller into the hollow end of the device and then pliers, but in this way they are apt to scratch or scrape 
- ese breakages are often caused by electric pressing down the lever. Thus the roller is forced the little cap, known as the collet. To avoid this 
er showers, etc. Watchmakers are called out. This part of the balance designated as the roller trouble a watchmaker named Gilstad invented an in- 
tore mainsprings in certain seasons is a little disk on the arm of the balance wheel, and genious little contraption that operates somewhat as 
ea fall, for insta When such contains what is known as a roller jewel, usually made does the staking tool. The balance is placed on a 
ne necess : first consideration is to of sapphire or ruby This latter gives the impulse to little plate containing two holes, one for the pivot and 
ring the fork, which forms part of the escapement of the one for the roller jewel. The handle of the tool, con- 
lainsp ‘ ire now made | vhich the watch watch. The escape wheel of the watch is sometimes taining the little spring, is forced down on the balance 


thus order a 
inter- 


1 my 
i] fi Che 


called the fifth wheel The staking tool before men- 
tioned is really considered the best to use for remov- 


and the hair spring is thus firmly put in its place. 


(Continued on page 498) 
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A COLLECTION OF CURIOUS TOOLS FROM A WATCHMAKER’S BENCH 


1. Pendant bow and ring bender, for closing the watch bow or ring back into place after it has become loose and dropped out. Patent watch-rings that will not open 
are eliminating this particular tool from the active list. 2. Douxieme gage for measuring small pivots, pinions, thin plates, etc.; its scale is divided into 144ths of an 
inch. 3. Hand device for drilling pivot holes. 4. Mainspring winder, for winding up a mainspring prior to inserting it in its place in the barrel. 5. Bezel chuck for 
cutting or opening up the groove in which the crystal fits. 6. Mainspring punch for making new holes in a mainspring after the old ones “tear out.” 7. Claw-lik« 
device for removing the hands of a watch. 8. Balance-poising tool, used to determine whether the distribution of weight in the balance wheel iseven. 9. Calipers for 
truing balances and wheels. 10. Pallet-jewel setter for dealing with loose or broken jewels of this type. 11. Roller remover, for removing the roller from ihe balance 
staff. The hollow end of the tool is placed over the roller and the lever pressed. 12. Lathe tool for enlarging roller-jewel holes, an extremely delicate operation 
13. Rounding-up tool for shaping the teeth in train wheels or for slightly reducing the diameters of their pitch circles in order that they may mesh better. 14. The 
fountain-pen-like device at the left is a jewel gage; in the center is a mainspring gage, and at the right a device improvised for putting a hairspring on the balance. 
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Exploiting the Inventor—IV 


A Few of the Good Old Stand-Bys Employed in the Promotion of Stock Frauds Based on “Inventions” 








By C. H. Claudy 























, 
T it! ‘ ed f stitute” discoveries Hare made a lot of money The offers to purchase, not the whole patent, which he “is 
» ‘ his series mercerizing process by which cotton becomes as. silk, not equipped to handle,” but the rights to manufacture 
‘ ‘ vy pre the newer methods for making cotton look and act like the match-box under the patent and to sell it, say, in 
‘ e ¢ ‘ ‘ he « ren vool, are cuses in point Even pulp paper is a sub a single state or group of states. “I will buy the New 
t ‘ ent Vhose instincts stitute for rag paper. There are materials which look England rights from you,” says the stranger; “what 
| e thing, eve like leather and in service are better than leather. will vou sell them for?’ 
| el é vet x a bit shop Why not, then, a material which looks like rubber Mr. Mark had thought of asking five thousand 
cm k sold i ind is better than rubber? Why not something that for his patent. But the smooth stranger has given him 
( efore the pu looks like sugar and is better than sugar? a new idea of its value. Evidently if it is worth this 
ositions definitel But there is a great big “Beware” sign staring the prosperous gentleman's while to buy rights for a small 
ld-brick vindle, iutious in the face, in all such cases, Firgt: can the territory, the thing is worth more than the inventor 
ppeal Artiti material really be manufactured more ,cheaply than had at first supposed. So he does some mental arith- 
( 1 dus which is e thing for which it is to be substituted? Second: metic, decides that the patent is worth fifty thousand, 
‘ he promoter repre does it really do the things claimed, and really take and that the New England rights ought to*bring him at 
‘ el coud) renson he place of the thing for which it is substituted? least two thousand. The smooth stranger goes up ib 
‘ woment e draft is put Third: who are the men behind the company? Are the air, protests, haggles, brow-beats, declines, backs 
lie f é mney before it is possible they well-known business men, men of honorable repu water—and finally succeeds in buying the New Eng 
\ t entor’s dream tions: or are they just John Smiths and John Does land rights for eight hundred dollars. Then he disap- 
er, by means ind Richard Roes whom no one knows or has heard of? pears from the scene. 
t ‘ vill If you saw an announcement in the paper that the Shortly thereafter another stranger appears who 
\ Laurin ‘ rhe Rubberless Tire Conipany has acquired the wonderful wants to buy the patent. With fifty thousand already 
‘ f ey ure so patents of John Jones for the making of substitute in his mind as a beginning, with the successful sale of 
‘ more than rubber, and offers the Jones tire at one-half the price the rights to a small territory as an accomplished fact, 
‘ ‘ ‘ om stible of standard rubber tires, would you go straightway out with another man wanting to buy into the patent, Mr. 
erfere Ww 1 proper ind reshoe your car? Probably not. But if Goodrich Mark is completely sold with the idea that his patent 
t t ‘ el © easily or Goodyear or United States Rubber came out with a is a thing of great value indeed So he asks a hun 
! s to dust ilar announcement, you'd investigate in a hurry. dred thousand. The second stranger also haggles and 
sw ! ! You would know that great reputations, carefully built brow-beats and finally agrees to pay sixty thousand 
i ‘ ‘ quetting up, With splendid material and great expense, were not dollars for the patent and all its rights. Whereupon 
l ‘ » « expensive voing to be played with unless there was something Mr. Mark recalls, or the stranger drops some remark 
| eth else olasses f the new plas If Henry Ford or the Packard about the location of his factory and his first selling 
‘ ‘ campaign which reminds Mr. Mark, that 
| ee . he has already sold a slice of the pie in 
‘ dy | : re ee. a +‘ the form of New England rights. “Then 
+} | . - : Po? on arks 1 car ms 
< ; r AST week Mr. Claudy told in more or less general terms of the broad eat a riers at oes zt at ae 
ms ee field of operations open to the stock jobber whose offering is based on a ie oteealaaiaiies® 
‘ project for the ostensible manufacture of a patented article. This week Mr. Mark urgues but the prospect is 
it they are in the last of the present series, he descends to details, and describes several adamant. Sixty thousand for the whole 
e. | fferenes typical schemes by means of which the investor or the inventor or both are he will pay; but not sixty cents unless 
pre now and again defrauded. It is not to be understood that these exhaust the he can own it absolutely. it is a good 
GC SegusTNes anew Se subject, or that the precise details of any of them are to be duplicated in any thing and he could make money out of it, 
: _ “ || fraudulent undertaking that may come along tomorrow or the next day. But OSE Ae OTE CR. ene Ree > Die 
] el lid ae Pe" ; ’ competition, if he has to advertise goods 
oni ates ina they are well representative of the general methods employed in such schemes, mine agicdiiees dials enti. dedi aeik ak te 
he product and present a sufficient variety of attack to cover the field fairly well. Any part of his territory. Go sell the whole 
: net proposition bearing the distinctive features which Mr. Claudy points out as thing to the man who bought the rights, 
It t ether impossible tha characteristic of his frauds should be investigated with the utmost thoroughness is his parting word. 
, r electrochemistry, may som before it is accepted as genuine. The marketing of inventions and stock in But Mr. Mark finally gets him to agree 
» manufacture gold inventions is a business subject to the general principles that govern all other to leave the offer open for a week, and 
luable substance business; and Mr. Claudy’s moral is that these principles should be rigor- goes after the purchaser of the New Eng- 
Phe ul n of “The Doings | ously applied by anyone who is approached with a buying or selling propo- land rights. He finds him without any 
Raffes H Imirable tale of a th te : - — trouble. He probably puts an alternative 
. sition of any sort.—TuHe Epiror. i rig 
liseove how to transmute . proposition to him: Buy the whole pat- 
etal } increasing the atomic i ent for sixty thousand (or more), or sell 
ae f foreshadowed in the latest dis back the New England rights. Neither 
es of ence h seem to indicate proposition tempts the gentleman: he 
, ’ ommon basis in the form of Company came out with an announcement of a car simply can't handle the whole patent, but he can and 
ais i} ergy « motion The present scribe, for which used «a mixture of water and kitchen refuse as will handle the New England end. So Mr. Mark, with 
‘ ld re to venture a prediction that no fuel and which ran as well as one employing gasoline, sixty thousand dollars dancing at the end of the rain- 
| ve will eve ‘ We. But he does venture you'd surely not end the matter with a laugh of dis- bow, starts bidding for those New England rights. A 
» predic vhen id if it ever is ide, its dis belief. If the Steel Corporation should discover a new thousand, two thousand, three thousand, does not tempt 
‘ ‘ public Anv man with brains metal of half the weight and half the price and twice the holder. Finally he sells these valuable rights back 
‘ to leat to make gold out of lead will not the strength of steel, you'd believe it when they said to Mr. Mark for $9,500—very reluctantly, and only be- 
| ‘ whine or the process. He will not sO But the general public, for some weird reason, cause this sum represents his profits from the sale of 
f elp llow it to be suspected that gold is often believes statements like this when made by wholly the box for a period of sufficient length to make it an 
i ut « lend—for of course if this were irresponsible people, merely because these irresponsi- object to get the money right away, in cash, available 
r suspected the value of gold would take a ble people insist loudly that they are eminently and for further transactions. Everything about the whole 
, He will tust make and use the gold—as entirely responsible “Our Mr. John Johnson, the game, it will be seen, has been eminently plausible and 
Raffles Flay Mo in has shown how diamonds well-known banker of New York,” sounds perfectly calculated to quiet any tendency on the part of Mr. 
e manufactures is made the True, his good to the man in Squash Center. But who is Mr Mark to be suspicious. And now he breathes eas) 
nds are stall. d cost a lot more than those John Johnson, and why should anybody buy stock in again; he once more owns his own patent, his sixty 
‘ ‘ , the round Indeed, if this were anything because he is behind it? thousand-dollar patent, outright. It has cost him some- 
Mi } liscovered a way to make A crooked scheme which is entirely legal (strange as thing, but he stands to net fifty thousand, and he re- 
1) expensively, he could such a combination must appear), which has been’ calls that a few weeks ago he would have sold the 
‘ old | for s OM ficure to the worked in the past and which aay well be worked in whole thing outright for a tenth of that sum. 
‘ ld otherwise have had the future, is this: So he hunts up the sixty-thousand-dollar man. Sut 
He would surely not have been Mr. Easy Mark invents something, anything—let us for some strange reason he cannot find him—and he 
. y out b heap stock-selling say oa match-box that lights the match when you never does find him. The two strangers divide $8,700 
\ pil | discovered how to — open it Mr. Basy Mark must be, for the purpose of between them, the fruit of an agreement that nobody 
‘ ih larly, by dealing with governments this game, a person with a bit of money of his own. can prove, a little talk, a little cleverness—and the 
‘ t ire operate himself on Preferably he will be a man who is in business in mateh-box that lights the match when you open it 
re e { han by peddlin stock in some other line, and who very reasonably does not remains for ever after in the exclusive possession of 
iv ‘ continually scheme want to devote the time necessary to trying to make Mr. Easy Mark. 
‘ ! if not v to make gold, at something of his invention So he patents it and The moral? Beware the purchaser who offers to buy 
he 0 ‘ er things, from iskey to gaso looks about for a purchaser of the patent. To him something from you, provided you will do something 
line, wl ‘ ipposed te represent fortunes, comes a smooth talker who inflates the value which that involves the spending of your own money. Look 
Unfor tel vw the investing public, a lot of “sub- Mr. Mark puts on his own invention. In the end he (Continued on page 500) 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





























Efficiency of Gases in Cutting Operations 
To the Editor of the Screntiric AMERICAN: 

In the January 17th issue of the Scientiric AMERICAN 
under the caption “A Competitor for Acetylene,” what 
I consider some very misleading information and data 
uppears with respect to cutting operations, In the first 
place, it is really a mistake to call acetylene, calorine, 
hydrogen or carbo-hydrogen cutting gases. The cutting 
operation is performed entirely by an oxygen jet and 
the other gas is used simply as a pre-heating agent to 
heat the metal to a degree where it is keenly suscepti- 
ble to the cutting action of the oxygen. A welding torch 
produces the flame which is sometimes over 6,000 de- 
grees Fahrenheit, but this does not cut the metal 
away. A cutting torch, on the other hand, will perform 
this operation because it is so constructed that when 
the operator sees that the metal to be cut has reached 
au certain degree of heat due to the pre-heating flame, 
he turns on a jet of pure oxygen which does the actual 
cutting work. 

The cutting of iron or steel is a chemical action and 
not a mechanical or melting one. Oxide of iron burns 
und is consumed at a lower temperature than the 
metal itself, therefore in an atmosphere of oxygen 
molten iron or steel will oxidize, the oxide will burn, 
ise heat, keeping the metal always at the 





<reating inte 
melting point and as rapidly as new oxide is formed 
t is burned until the iron or steel is completely con 
sumed. 

This being the theory covering the operation it can 
plainly be seen that cutting is accomplished by expos 
ing a heated area of metal to a stream of oxygen. On 
this assumption, acetylene and other such gases used in 
conjunction with oxygen in cutting, are not entitled to 
the name “cutting gases.” They merely perform the 
preheating operation necessary before the jet of oxy 
gen cun accomplish its work. 

The purity of this oxygen cutting jet has a most im- 
portant bearing on its efficiency as such. Taking 
991, per cent pure oxygen as a unit, a drop of 10 per 
cent in purity causes an 11 per cent increase in oxygen 
consumption and almost a corresponding increase in 
the time necessary to complete a given piece of work. 
Oxygen 9S per cent pure is only 75 per cent as efficient 
us 9914 per cent pure gas. 

This well-known deleterious effect of even small 
umounts of non-combustible gases while cutting steel 
with oxygen makes me take great exception to the fol- 
lowing paragraph: 

“From these premises it can be seen that a suc- 
cessful cutting gas should be one which is unsaturated, 
contains a liberal amount of carbon, combined with 
the lowest possible proportion of a slow burning gas, 
and has a high rate of combustion.” 

Scientific investigation seems to show that carbon 
is not desirable in a “cutting” gas because a part of 
the gases resulting from the combustion of the preheat- 
ing gas is drawn into the cut by the suction of the 
oxygen jet. These gases naturally dilute the oxygen 
and due to the fact that a very small amount of non- 
combustible impurities in the oxygen will have a ma- 
terial effect on the efficiency of the cutting jet, I main- 
tain that carbon is therefore an undesirable element in 
u preheating gas, as it forms large volumes of carbon 
dioxide upon combustion, which dilutes and impairs 
the efficiency of the oxygen cutting jet. Take acetylene 
for example. The chemical equation of its union with 
oxygen is 2 C,H, + 5 O, = 4 CO, + 2 H,O. This 
shows only the molecular relation, however, and to 
get a real understanding of the amount of carbon di- 
oxide involved, the volume entering into the reaction 
must he considered: of acetylene 4 volumes, of oxygen 
10, of water 4, of dioxide 8. This means that every 
volume of acetylene produces its own volume of water 
vapor and twice its volume of carbon dioxide as a re- 
sult of combustion with oxygen, and in cutting opera- 
tions these resultant gases are bound to dilute the oxy- 
gen jet thereby rendering it less efficient. 

On the other hand the reaction of hydrogen when 
used with oxygen for cutting can be expressed as 
2H, (4 vols.) + O, (2 vols.) = 2H,O (4 vols.) Ac- 
cordingly, I maintain that pure hydrogen is superior to 
any other gas generally used in cutting operations 
because its combustion produces the least amount of 
non-combustible gas to dilute the oxygen jet. Hydro- 
gen will produce a flame of 4,000 degrees Fahrenheit 
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which is all the heat necessary for preheating; and for 
heavy cutting, where the purity of the oxygen is so im- 
portant, pure hydrogen seems to be superior to any 
other gas on the market. A somewhat recent issue of 
the Scientiric AMERICAN describes the dismantling of 
the Heligoland fortifications by means of oxy-hydrogen 
flame. The illustrations testify as to the efficiency of 
this method. 

When cutting with acetylene or similar hydro-carbon 
gases, the pressure on the oxygen jet has to be greater 
than when pure hydrogen is used because of the dilut 
ing effect of the carbon dioxide explained above. This 
of course means increased oxygen consumption and a 
proportional increase in the cost of the cutting oper- 
ation. 

In any manufacturing operation, the cost is an impor- 
tant consideration. Mr. Walter P. Schuck of Portland, 
Ore., proved that in certain kinds of cutting the 








The Universe as It Might Be 


To the Editor of the Screnriric AMERICAN: 

I have sometimes noted in the = scientific 
press remarks about scientific misinformation 
in the daily papers. The enclosed clipping is 
taken from one of the dailies here, and is al- 
together too rich to remain a secret. 

KENNETH BRrYDEN. 

Albuquerque, N. M. 


** Vice-President Hodgin gave a very instructive talk 
to the Hi Y Club yesterday at the Y.M.C.A. He 
told the story of the stars, the vastness of the universe. 
There are eight planets in our solar system, but they 
are not lighted bodies like the earth. Some stars are 
so far away it takes one hundred years for their light 
to enter the earth at the rate of 18,600 miles a second. 
The size of the sun is equal to a million of our earths. 
If the sun were hollow and the earth placed in its 
center and the moon where it is now the earth could 
revolve 240,000 miles from the sun and there would 
still be 200,000 miles to spare. The sun is the small- 
est of the heavenly bodies. Some stars are 1,000 
times bigger than the sun. 

‘The earth rotates around the sun every 24 hours 
making a circle of 240 000 miles, 1,000 miles an hour. 
The sun revolves around the earth once a year at the 
rate of 1,000 miles a minute The whole planetary 
system revolves in a space of 150,000,000 miles a year. 

**Pleaides reveals six stars to the human eye, the 
telescope shows 2,500 stars, photographic plates 
7,000 stars. Our great telescopes and spectroscopes, 
and cetellial photography are going out as if by 
magic into the great abyss of space and are bringing 
back the long hidden secrets held by the stars."’ 

[The above is a faithful transcription of the 
clipping sent us by Mr. Bryden—verbatim, 
literatim et punctuatim—ie will display the 
original to anyone who doesn't believe it. We 
trust that Vice-President Hodgin is not a 
violent man.J—Tue Epiror. 




















umount of oxygen saved by using hydrogen instead of 
acetylene was great enough to make the cost of the 
entire amount of gas used, both oxygen and hydrogen, 
less than the cost of the oxygen alone when using acety- 
lene. Many manufacturers are now using the oxy 
hydrogen process for cutting in preference to the oxy 
acetylene and a growing demand seems to prove its 
efficiency Dox. B. MceCiovp 
Chicago. 


The Hydra Raises Its Head 


To the Editor of the Screntiric AMERICAN: 

In the Atlanta Constitution of January 25th, 1920, 
the statement was made in the current news items 
“The Swiss Government is manufacturing alcohol from 
calcium carbide treated with hydrogen, using a pro- 
cess discovered in Germany.” 

The words underlined state an error. May I not 
ask your correction of it by recalling my article printed 
in the Screntiric AMERICAN for June 9th, 1897, alse 
your editorial notice of my work in developing and 
perfecting the method of Berthelot which was put 
forth in 18607 The editorial notice in a later num 
ber, Screntiric AMERICAN, June 15th, 1908. In that 
editorial due credit is given me as the first man in the 
United States to employ the method of making alcoho! 
from calcium carbide and acetylene gas. I first pro 
duced it in 1894. Both Berthelot and myself have heen 
done an injustice. Both The Tren Age and Mida’s 
Criterion copied your editorial notice of January 9th, 
1908. The latter added this concluding paragraph: 

“We are pleased to accord honor to whom honor 
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belongs, and we trust that Prof, Lynes wiil fayer us 
with a communication on the present state of the 
synthetic ethyl alcohol and state its nearness to being 
a success commercially.” 

Much of Germany's accredited position at the head 
of the industrial arts in 1914 was due to systeniatic 
propaganda leading to the false impression that all 
things good originated in Germany Do we not see 
in this incident an indication that the Hun is again 
embarking on methods of the same sort’ 

J. Cotron Lynes, Ph.D. 

Marietta, Ga, 


Molybdenum 


To the Editor of the Scientiric AMERICAN: 

In your issue of March 27th, page 336, you give the 
pronunciation of the word as mo-lyb’-de-num, Allow 
me to point out that the best authorities do not agree 
with you. The Century Dictionary, the Imperial, and, 
best of all, the New English Dictionary, now approach- 
ing completion, say mo-lyb-de’-num. The Standard 
agrees with you and Webster gives both forms 
AVERN PARDOE. 

Toronto, ‘ 

[On etymological grounds the accent would fall on 
the third syllable; but the usage of the techmecal world 
has ruled in favor of tie pronunciation aiven in the 
SCIENTIFIC AMERICAN. The dictionaries are necessariiyv 
behind the times to the extent that they favor the 
classical pronunciation.|—Tue Eprrox 


*Deflocculation” 


To the Editor of the Screntiric AMERICAN: 

In Mr. Claudy’s article on Acheson, the Father of 
the Lubrication of the Future, in your issue of March 
27th, appears the following statement 

More interesting even than an interesting life, is 
the inside history of what he believes to be the greatest 
of his discoveries—a fine mouthful of a word you shall 


find in no dictionary—“deflocculation 


I am wondering what dictionary Mr. Cliudy is in 
the habit of using. I find the word in question in Funk 
wnd Wagnall’s New Standard Dictionary, in the form 
deflocculated as well as deflocculation; and the defini 


tion refers specifically to the example of the phenom 
enon afforded by graphite. W. G. MARTIN. 

Bryan, Texas, 

[We rather wonder ourselves what dictionary Mr 
Claudy uses. It is so common an occurrence to find 
that the growth of technical demands upon the lan 
guage has outstripped the dictionary that it did sot 
occur to us to question Mr. Claudys atatement until 
Ur. Martin suggested that we might have done so; 
whereupon we found that the word occurs in the 1914 
edition of the Century, at least, if not in earlier 
editions.—Tue Eprror. | 


The Watch as a Compass 


To the Editor of the Screntriric AMERICAN: 

Referring to Mr. Frederick Skinner's article, page 
361 of the April 3d issue, I differ as to the securacy 
of his statement that “The result is always true north 
und south.’ 

As is well known, our clock time is mean solar time 
and it does not follow that the sun is in the zenith at 
12 o'clock noon as shown by the clock hands In fact 
at this latitude and longitude, 38° 54'N., 77°O3'W.. the 
sun is in the zenith at 23 minutes past clock noon 
from February 7th to February 15th; and at 8 minutes 
before clock noon from October 24th to November 12th. 
These are the extreme variations and may readily be 
obtained by adding algebraically 8’'12” (longitude cor- 
rection) to the equation of time (which may be ob- 
tuined from the Solar Ephemeris and Nautical Alma- 
nac, published yearly by the Naval Observatery, Db. C.). 

Mr. Skinner’s suggestion is an excellent one, how- 
ever, and probably would suffice for most occasions 

InvinGc F. Hann. 

Washington, D. C. 


Reversal of Image 


To the Editor of the Screntiric AMERICAN! 


My attention was called to a communication in your 
lust issue on the reversal of the photographic image. 
Your correspondent seems totally to misur jerstand 
what is meant by this term It refers to the fact that 
under extreme over-exposure a photographic negative 


on development appears as a positive, although ordi 
narily reversal occurs in only a portion of the image 
It has nothing whatever to do with a geometric in 
version or transposition of the image from top to bot- 
tom or from left to right. The theory of the reversal 
has been explained by Abney and other photographik 
authorities, ALBERT CONE. 
Chicago, 
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Subduing the Boll Weevil 


May 1, 1920 


At Last a Successful Means of Dealing with the Worst Present Mexico Ever Made Us 
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Spreading the poison with hand guns, though occasionally necessary, is slow 
and expensive work except in odd corners 








HE cotton boll weevil has always been one of the most dreaded of crop 
on The extent to which it has ranked, with the chestnut blight and 
a few other prize nuisances, among the things for which there»is no 
cure, is amply shown by the methods employed for combatting it. Briefly, 
these consist in abandoning the cultivation of cotton in the regions where it 
has become established, and the enforcement of a rigid quarantine against 
these regions on all commodities in which the insect could possibly travel. 
This may be effective; but it can hardly qualify as an enlightened method of 
dealing with the situation; and it need cause no wonder that the quarantine 
in question, as well as the prohibition of cotton planting, has sometimes had 
to be enforced with a sawed-off shotgun. But Mr. Dacy tells us that all this 
is a thing of the past—that at last there has been found a direct way of dealing 
with the pest—Tue Eprror. 












































The storage barrel has a capacity for 
200 pounds of calcium arsenate, it re- 
quiring from three to five pounds of the 
chemical to poison one acre of cotton. A 
successful dusting includes covering all 
parts of the plants with the exceedingly 
fine particles of the chemical and this 
of course means that the finer the ma- 
terial is broken up, the more efficient will 
be the control. 

In the perfection of dusting machinery, 
Uncle Sam had to exercise special care 
to make these mechanical assistants as 
simple and foolproof as possible because, 
for the most part, the implements are de- 
signed for operation by plantation negroes 
who are careless and incapable of han- 
dling intricate machinery. It is also diffi- 
cult to get the southern field hands to 
work with poison due to erstwhile fatal 
results in bygone days when the attempts 
to utilize Paris green as an eradicator of 
the boll weevil proved more injurious to 
the field workers who applied the poison 
than to the insects themselves. Colored 
laborers also fear the dew, this supersti- 
tion aiding to make it difficult to secure 
hands to poison the cotton plants at 
hight. 

Hand guns made of light-weight sheet- 
metal have been used for spreading the 
poisonous chemical over the cotton fields 
although the dread of the colored folks 
of dew and the poison has made it almost 
impossible to conduct this control meas- 
ure on any extensive scale. Furthermore, 
the work is very laborious and an oper- 
ator cannot continue at it for more than 
three or four hours at a time. Efficient 
work consists in poisoning one acre an 
hour with one of the hand guns. Al- 
though not adapted for extensive utiliza- 
tion as control mediums on large fields, 
these calcium dispensers are useful as 
supplementary to the use of large power 
dusting machines. 

Large power machines which have been 
carefully tested out under practical field 
conditions are qualified to perform rapid 
and efficient work when operating proper- 
ly, ordinarily poisoning one acre in about 
ten minutes. They permit of carrying 
about one-half a ton of dusting powder 
on the machine which eliminates the ne- 
cessity of stopping frequently to take on 
more ammunition. On the other hand, 
these outfits are objectionable in that 
they weigh about one ton apiece and are 
cumbersome to handle as field machines, 
while the four wheels do more or less 


(Continued on page 500) 











. The four-wheeled power machine, though heavy and cumbersome and requiring a skilled driver, still has its good points when it comes to a big job of spraying. 2. Rear view of the two-wheeled, 


arched-axle cart which has proven the most effective dust-spreading device. 3. Another aspect of the small machine shown in the second picture. 


The poison-spray offensive against the boll weevil, king of cotton-crop pests 
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1. View of the museum from the hills one mile distant, showing how the new entrance is laid out. 2. A detail of the Mayan ornamentation which will adorn the entire entrance tunnel 


making it an integral part of the museum. 


3. The museum building and the new entrance—108 feet below and nearly 300 feet distant 


Los Angeles’ museum on a hill-top, and the novel entrance tunnel and elevator through which it is reached 


The House on the Hill with Front Door 
in the Valley 
By John L. Von Blon 


fae choosing the site of the Southwest Museum 
in Los Angeles its founders permitted themselves 
to be swayed by sentimentalism and located it on the 
city’s loftiest hills, out toward Pasadena, commanding 
some of the finest mountain and sea views 


tively loose shale and the way was blasted through. 
Operations were simultaneously started at the top and 
side of the eminence and the shaft and tunnel diggers 
met, appropriately, where is now the waiting room. An 
interesting feature of the tunneling was the unearthing, 
far within the hill, of a number of fossils constituting 
a valuable addition to the many on the museum’s 
shelves. These came from the shale and date back to 





in all California. The people, for whose 
free use and benefit the great institution 
wus reared, proved to be devoid of analo- 
gous sentiment. Neither the gold-and-rose 
Pacific sunsets nor the treasured exhibits 
within the walls could tempt them to 
climb the steep heights. So for five years 
a quarter-million-dollar citadel of popu 
lar education stood forlorn and silent the 
while a feasible scheme was evolved to 
make it accessible to the prosy world. A 
happy and novel plan finally was hit 
upon; twelve months ago work was be- 
gun, and now it is nearing completion. 
A one-legged man can reach the building 
in less than half a minute. Already visit- 
ors are flocking there. 

The object is achieved by means of a 





ey | 











tunnel into the hill to a point directly 
under the structure, and a shaft leading 
upward in which an elevator is operated. 
Thus the main entrance to the museum is 
placed nearly a hundred yards away horizontally and 
a hundred feet beneath the foundations. To all in- 
tents and purposes the stiff grade is eliminated, the 
picturesqueness retained, and the institution made as 
approachable as the average skyscraper. While no 
outstanding engineering problems are involved it is a 
unique application of a common method. The con- 
struction, of concrete with steel re-enforcement 
throughout, is massive, in keeping with the imposing 
pile above it, and fabricated to endure 


Bureau of Standards furnace for melting sand in the manufacture 


of enameled ware 


the Miocene. One is an oyster nearly eight inches long 
which thus far has not been classified. While of un- 
usual size from the viewpoint of the present it is not 
large for its period, having been contemporaneous with 
giant shells. Like others of that time it is fluted, 
while the surfaces of oyster shells now disclose no 
regular lines. Its identification is eagerly awaited by 
conchologists throughout the country. Many fine speci- 
(Continued on page 501) 





through the ages. Five thousand tons of r 
concrete is used. The cost exceeds 
$50,000, 

Beginning at the nearest street eleva- 
tion in the mouth of a deep ravine off the 
southern end of the building, the subway 
is 26114 feet long, 12 feet high in the 
clear and 8 wide. It leads to an octago- 
nal waiting room 18 x 12% feet with 16- 
foot ceiling. From this is entered the 
elevator shaft, 7 x 9 feet and 108% deep 
or high, to the front center of the edifice 
overhead. The tunnel walls vary from 9 
to 20 inches in thickness. The walls of 
the shaft are 9 inches thick and the cor- 
ner pillars uniformly 18 inches square. 
The outer portal is 24 feet across the 
face, 16 tall and 12 deep. Save a small 
chamber at either inner side it is solid. 

Only the usual obstacles and dangers 














of driving bores were encountered. The 
formation is hard sandstone and compara- 


Underground houses in Akaba, Arabia, afford protection from the intense heat 


Development of American Clays 


By S. R. Winters 


O-OPERATING with the manufacturing industrie 
the Enameled Metals Section of the U. S. Bureau 


is making investigation ef the - physical 


and chemical problems involved in the manufacture of 
metal articles, While the enameling of 


metal as an art is an ancient industry the 
science as applied to utilitarian articles 
is of comparatively recent origin, 

The use of enameled kitchen utensils 
has developed with amazing rapidity, the 
United States manufacturing $20,000,000 


worth annually. Germany and Austria, 
our chief competitors, are suffering from 
the expansion of the industry n this 


country. “At the present time the United 
States holds the predominating position 
in the South American trade,” says 
Homer F. Staley, Metallurgical Ceramist 
of the Bureau of Standards, i it 
hoped that this country may continue t 
enlarge its market in this and other for 
eign fields.” 

The enameling of stoves, refrigerator 
parts, cash registers, scales, and automo 
bile parts gives examples of the exts 
of the use of this beautiful and sanitary 
coating to sundry articles Enamels are 


used in such minor industries as watch 


and clock dials, and various grades of jewelry, ranging 
i-cent store variety to the exquisite and 
expensive examples of the jeweler’s art 

business of manufacturing enameled cast-iron 


plumbers’ articles, such as bathtubs, lava 





sinks has attained enormous proportions—a 
$25,000,000 business yearly in the United States alone. 
leads the world in production of this class 
both in quantity and quality-—making lar; 
shipments to South Americ: China 
India. 
The Bureau of Standards conducted in 
1919 300 tests of clays, fire bricks; feld 


spar, flint, whiting and other ceramic ma 
terials, The codperative work with the 
United States Potters’ Assoviation in 


eleven plants at East Liverpool, Ohie, has 


been completed, the results assuring 
manufacture of pottery entirely from 


American clays 
Keeping Cool By Living Underground 


( UT in the newly created Kingdom of 
) Arabia, the natives live underground 
in order to escape the torrid heat of the 
desert. The accompanying view of Akaba. 
taken from the roof of the heuse of Emir 
Faisal, shows two typical dwellings in 
the foreground, the roofs of which are 
flush with the surface These under 
ground houses are delightfully cool, spa 
cious and quiet. 
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Gas-fiied wire annealing fuenace 


Width of hearth 36 inches. 


Length of hearth 50 feet 


Ann aling with Gas 


High-pressure gas furnace for annealing glass bottles 


The Wavs. Means and Results of This Often-Mentioned Process 
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ll be more refined and ductile Anneal- 


hed by a complete change in the 


throughout by converting it 
upon slow cooling 


take place in the structure of the 


vy it back to its original constituency. 

¢ apparent that the temperature and 

the heating zone of the furnace are of 
( There are a number of things that 
nee this condition, the most important of 
sind of fuel used and the methods of its 


Since practically all fuels require a cer 


of free oxygen to support combustion, it is 


results will be obtained (all 
fuel that will admit of at 


tkhmally mixing the oxyge 





| re of their physical prop 
‘ ted for automatically mixing with 
‘ ‘ s for con plete combustio! 
re i guseous stute before com 
‘ ‘ s obvious that a commer 
‘ ron mposition and heating value 
fuel 0 ~f 
‘ ‘ ll annealed. should be 
i degre enheit above the upper 
e of ‘ rr r from 1450 degrees 
‘ ' ercentuge of car 
‘ rin ‘ orlie the temperature 
steel the nnealing temper 
, 1500 for OS per cent carbon 
ner cent carbon If the temperature 
S46 ts to any extent the 
‘ er much changed, and le 
¢ operations m he acco 
\V ( desired to keep 
‘ e steel may be 
. 4 te per ire ind then buried in 
‘ ‘ sl nductor of 


lowing the material to 


By W. A. Ehlers, M. E. 


it and this slow cooling Very slow 


prexiuces i 


on the other hand, may be accomplished by al 


remain in the furnace after 


shut off This method can only he 


heat hus been 











HEREVER we see metals discussed we 

meel the word “annealing.” Everybody 
knows that this is a process for making the metal 
betler in some way; but precisely in what it con- 
sists, precisely what are ils effects, and precisely 
why it is done, are questions on which a large 
majority of the interested laymen would flunk out 
hopelessly. The present article aims to answer 
them in a manner free from technicalities, so far 
as annealing by gas is concerned._Tue Epirtor. 














used where the furnace is of good construction and the 


ulr 
openings. 


the 


other 
cooling is to pack 


doors and all 
slow 


elmminated by sealing the 
Another method of 


steel in granulated carbon, charred bone, charred 

















Standard gas-fired oven furnace for annealing 


leather, fire clay, sand or sluked lime, placed in an iren 
box and heated to the proper temperature and then al 
lowed to cool entirely before being removed from the 
boxes, 

right annealing is desired in many classes of work 
und may be accomplished as follows: Place the steel 
in iron boxes and seal them by ineans of clay or sand 
o prevent any air entering the box. 
gus pipe into the box at a convenient 
provide a small 


Screw a small 
point and alse 
the opposite side of the bex. 
furn gas into box and the escaping gas will burn at 
he opening. In this way all the air will be driven 
from the box and no oxidization of the steel will take 
place. 


hole at 


Another method of quick annealing may be accom- 
plished by a combination of furnace and air cooling. 
Heat the steel slowly to a little over the upper critical 
temperature (1500 to 1750 degrees Fahrenheit). 
off the heat and allow the steel to air-cool to a little 
below the lower critical temperature, but never lower 
than 700 degrees, then reheat the steel to a tempera- 
ture of about 1200 to 1250 degrees and allow to cool 
in air or in the furnace 
tough steel. 


Shut 


This method produces a very 


High carbon steel, when annealed for machining only, 
need not be heated to a greater temperature than 1200 
degrees but if it is relieve the 


etc., the 


desired to 
produced in forging, temperature 
should be maintained at about 1450 degrees with an 
excess of carbon in the furnace, in other words a re 


metal of 


stresses 


ducing atmosphere to prevent scaling. 

Large quantities of manufactured gas are being used 
ut the present time for annealing steel and copper wire. 
One of our photographs shows one of several similar 
svus-fired furnaces now being used for “patenting” steel 
wire which is primarily an annealing process. This 
furnace has a hearth 3 feet wide and 50 feet long, and 
has a capacity of 1500 pounds of wire per hour. Gas 
is supplied at high pressure and the required amount 
of air is automatically controlled by 
portional mixing device. 
of heating. 


means of a pro- 
It has replaced oil as a means 


In another situation where large quantities of copper 
wire are produced the manufacturer has applied gus to 
several muffle-type furnaces with such success that he 
finds them to be not only cheaper to operate than when 
using soft coal, but in addition the material is of a 
much better quality. This is due to the uniformity of 
the temperature, and the close regulation of the tem- 
perature at will. A point not to be lost sight of in 
the annealing of wire in direct-fired furnaces heated 
by gus is the control of the furnace atmosphere, con 
sequently a reduction in scale to the minimum. 

Until quite recently many manufacturers of 
stamping have adhered to the idea that wood was the 
only form of fuel which could be used successfully 
for annealing brass stamping. The fallacy of this idea 
has been proven by several manufacturers after thor- 
oughly testing gas-fired furnaces. In one situation the 
writer was consulted to make recommendations for re- 


brass 


(Continued on page 501) 
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What Europe Is Doing in Aviation—Americans, invention has made possible an improved mail serv- Air Bags for the Airplane That Lands 


Please Take Notice! ice at a lower cost, the sume as 50 years ago, the on Water 
| Editor of this journal, Alfred Ely Beach, introduced 





U. S. Navy airplane fitted with air bags which are normally deflated but can be instantly inflated to permit of alighting on water 
J 


By Eric A. Dime the rapid urban transportation of letters through pneu- By George Gaulois 


Noa lecture given on March 23rd before the New matic tubes, thereby saving time and expense us ap- ss gen after the war we came to know abeut the 
| York Electrical Society, Mr. Handley-Page, the preciated by the French to-day with their “petit Bleu,” K small airplanes used on Allied battleships and 
English pioneer in aviation and in the airplane’s though not by Postmaster General Burleson,ewho has started from platforms laid along the turret guns. Bu 
in the various descriptions of these dimin 


conunercial development, stated that he 
has invented a new method of plane con 
struction whereby he is able to reduce said about what happened after their 
some 66 2/3 per cent the power required : reconnaissance flight was made: that fen 
to drive an airplane at high speed. A 
comumnercial passenger- and express-carry- 








utive airplanes practical! 


ture was left to the reader’s imaginatio 
The truth of the matter is that 


pilot of one of these small naval planes 



































rol ing biplane that would normally require 

al 4) hp. to drive it at, say, 100 miles per was left to his ~wn resources, once he 

the hour, with a useful load of a ton-and-a- left the platform abeard the battleship 
half, will now give the same, or a slightly In order to make the utmost speed and 

ork better performance, with but 800 hp. vive the greatest climbing rate, dhe 

eel Thus the cost of operation is enormous- plunes were fitted with the usual landing 

ind ly reduced, making commercial aviation chassis, and no provision was made 

all entirely practical and of prime importance, alighting on water, It was a matter 

Iso us Mr. Page’s company has proved it to getting to land or falling ; vultel 

Ox he since last September, even with the and in the latter event the pilot ti lm 

at use of its ordinary machines, In its daily | Nieuport single-seater in which Sadi Lecointe, the French airman, broke the world’s = one chance of being saved and four of 

"et Loudon-Paris. and London Brussels aexs- speed record by attaining 192 miles per hour losing hia Iffe, Yet tte pilots went abou! 

ike ice the company’s machines have covered their work just as eagerly Ost 
S3.000 miles and curried 4,000 passengers - llving above the battlefields. 

mn- and 50,000 pounds of express matter with- Some consideration for the 

ng out any accidents or losses. Six hours’ craft pilots has led to the ntroduction 

cal i time is suved in going from London to of air bags as part of the equipment of n 

hut Paris, and the tiresome railroad journey val airplanes. This iden Brit 

the and Channel crossings are avoided. The originally, has now heen applied by the 

vel fare by air is but 860, while express mat U. S. Navy, as shown in the ve Hu 

ra ter is taken at about fifty cents a pound, trations, Normally, the bags are ne 

ol or at less on a large contract. folded alongside the forward 

‘Ty This air service, coupled with the 95 the fuselage; but when the pilot is force 
per cent or better efficiency of the air to alight on water, the bug ire 

ly, mail service in this country (which has inflated by means of a flask of compressed 

> suved the Post Office Department many air er gas. The airplane then becom. 

of ' thousands of dollars), would make it an aquatic eraft and can float for hour 

ire seem as though the Government should 

AD make the economic move of not only ex- Novel Lens Cleaner 

ws tending its first-class mail service across Two extremes in aviation—the Handley-Page passenger carrier and the A UMOST any ordinary medium that 
the continent, as it has recently appro- sporting Austin “ Whippet ” d can be used is likely to smear an 

ed j priated $1,400,000 to do, but also of start- even scratch a lens in the cleaning \ 

re ing parcel post air lines as well. As a result of the deprived New York of this special delivery service. very perfect lens cleaner cun be made by using th 

ar new discovery, the 600-h.p. bimotor Thomas-Morse ma- Mr. Page’s invention shows the economic advantage medulla or pith of such plants as sun-flower rush, 01 

e] chine illustrated in one of our recent issues, instead to be gained by any Government in financially aid elder, Strips of the dry pith are cut and these are 

iis of carrying 1,500 pounds of mail at the rate of 130 ing inventors of things aeronautic, as the French Goy fastened with an adhesive to a piece of cork, ‘The pit 

nd miles an hour, can be made to transport as great a ernment is doing in order to obtain the first practical may be arranged in rows with small spaces in 

us load as does the huge quadruple-motored L.W.F. twin helicopter. America has probably progressed further tween, The lens is rubbed gently wit ‘ 

nt : fuselage mail plane at practically the same speed. Thus (Continued on page 502 cleaner and all marks disappear 
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Copyright, Kadel & horke.: 


Passenger compartment and general view of the Vickers commercial airplane which has proved so successful in Great Britain and elsewhere 
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Battleship “Hood.” Length, 860 ft., beam, 104 ft., mean draft, 281% ft. Mean Displacement, 41,200 tons. Speed (contract), 31 knots. Guns: eight 45-cal., 15-in.; twelve 5.5-in.; 
four 4-in. anti-aircraft Armor; Belt, 12-inch: gun positions, 12 to 15-inch; total weight of armor, 13,800 tons Torpedoes: two 21-in. submerged; four 21-in. above water. 


The Battle-Cruiser “Hood” steaming at full power over the measured mile near Arran Forth of Clyde on March 18, 1920 


The Backbone of Naval Power 


British Confidence in the Battleship as Exemplified in the «‘Hood” 


By Hector C. Bywater 


























j N our opinion the cupital ship remains the unit on great armored ships are as essential to the command — servatism which have been preferred against the Brit- 
seu Pre s built up. So far from the late of the sea as ever they were, and that their suprem- ish Admiralty on account of its decision to perpetuate 
we it the cupital ship is doomed, it acy is still unchallenged, despite the admitted powers, the capital ship, rather than trust to underwater and 
the contrary proved the necessity for that type. actual and potential, of submarines and aircraft. Nor aerial weapons for the defense of the Empire. 

im the Germa e the whole of the submarine cam is this view confined to the British Navy. Both in the One reason why the new British battle-cruiser 
' f é int vessels was built up on the United States and Japan, capital ships of the largest “Hood” has attracted such universal interest is the 
ve High Sea Fleet On the widespread popular belief that she is des- 
! - e e! submarines in no —— tined to be the last ship of her kind. As 
el dw the movements of | I have said, this view finds no support 
# . reas OME of the older officers of the British Navy of distinguished name and i ccrgicone vee Magy int B2 my Pi 

‘ el ew nethods of a e , Y i - i i s 
add pitennd® tuetiend smemennin ie brilliant record have been telling us that the submarine and the airplane desten will sor dventiec ire td 
1 the su ni rhe foregoing have sounded the doom of the battleship. Mr. Bywater, one of the in the future, consequent upon improve- 
om itement of policy issued ablest of the British naval critics, does not agree with them and in the present ORES 1S SNES ASTER SS ED 
It Admiralty on March 12 - Ane she has most reason to fear. Engineer- 
section af Metilals article on the 31-knot battle-cruiser, “Hood,” he tells us why. Particularly ing progress also is bound to affect the 
eloprn ‘ the immediate significant is it that the younger officers who fought the late war are more than design, and the Diesel-driven, funnelless 
, i , ’ he . hy; chi -j cuns scecsing ¢ all. 
mesma ~ Se gant ak oa = Bote ever convinced that the battleship is the backbone of the navy—an opinion ror Pre llaaose - inane ae A 
» have been written by Ad- which has recently been expressed in a formal statement of policy issued near, rather than of the Semele, fatese. 
he Fleet’ 1 | Beatty, with the by the British Admirally. Tue Epiror. Later still, the battleship may take unto 
i! eurrencs f his professional col herself the power of diving below the 
le ies ¢ the Board ll of whom held surface; but, as the Admiralty statement 
mma m for the greater part of observes, “such types are visions of the 
the it ery significant fact that the oppo dimensions are now building; while Admiral Scheer, far future, not practical propositions of the moment.” 
nents of the » are, practically without exrcep- lute commander of the German High Seas Fleet, states The “Hood” deserves all the attention which has 
tion, retired officers ho have had no experience of in his recent book that “the big ship—battleship and been bestowed upon her, not because she is likely to 
rn warfare. On the other hand, nine out of erery battle-cruiser—is, and will be, the main strength of be the last of her type, but because she most nearly 
ten officers ho served afloat in the late war—-from naval power.” It will be seen, therefore, what little approaches the ideal in capital ship construction ac- 

lientenants—are conrinced that justification exists for the charges of hide-bound con Continued on page 502) 
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Inboard profile and midship section, showing gun an¢. armor distribution 
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The Fuel Case of Coke vs. Coal 


Keeping the Construction Laborer 
By Henry Townsend 


Satisfied 
By Allen P. Child 
é suigess folk whose lives are seldo 


in contact with the living conditio 


HE question is often raised, especially 
at the present time, when the use of 





coke is becoming quite common for house- 
hold and other purposes, as to which around immense construction project 
gives the most heat, coke or coal. carry around a picture of dirty, torn te 
If you should ask your coal dealer, he and muddy. or dusty scene! ll abe 
would usually say either one of two To a certain extent they are correct 
things, to wit that his coke gives as their conjectures and their memories 
much heat as high grade coal, or that it Pa Pra é 3 : not always belie them. For there ts 1 
‘ives much greater heat pound per pound 1. Interior of cookhouse and mess hall. Notice the good quality of utensils used. 2. Look- 
- >] . be 4 — ; ar 1) -- s : rT : . 
. I I ‘ . ing down on roofs of some of the buildings The careful construction of the camp Is very -= ; satel A 
compared with the best grade of anthra- “ . : : ’ ; 2 ile than the camps of construction gangs 
. evident here. Farther up in this view may be seen the dam taking on its shape. 3. Tem 
cite or hard coal. porary road camp in distance. and cookhouse under construction 
Exhaustive engineering laboratory 


: Some features of the model construction camp in California 
tests on every conceivable grade of coal 





ly a sight of more unkempt shiftlessnes 


we are accustomed fo seeing then 
vicinities of our large cities 


But now comes the model consti 








and coke from all parts of the United camp. And it is considered so b 
States, including foreign cokes and coals, prove to which shows how such a delusion may easily be enter persons who have visited it as well as the power 
those seeking the technical facts in the case, that tained. be in California, which regulate housing condit 
there is no fuel resembling coal which gives a greater In the first place, it all depends on what kind of Situated on the steep and forested hillside of the S 
production of heat pound for pound, by any combus- coal and what grade of coal (there are 75 different Joaquin River Canyon, near Fresno, California 
tion, than high-grade Al anthracite or hard coal such grades of coal in the American market alone) was furnishes accommodations for a large number of wor 
us that coming from the leading Pennsylvania coal employed before coke was used. If this coal was a inen employed in building a dam for backing the 
mines. This coal gives 14,000 b.t.u., the standardized low grade fuel, which undoubtedly is often the cuse, of the San Joaquin River up twe mi 's to the 
unit of heat production, each b.t.u. representing that and vielded, as some low grade anthracite does, sa) house which will generate 45,000 horse-power wh 
umount of heat required to raise the temperature of but 7,000 b.t.u.’s per pound, then, of course, one pound in operation, This dam will be, when complete HM) 
one pound of pure water, one degree Fahrenheit or of coke would look as good as two pounds of coal feet in length at the top, 100 feet in height and 50 feet 
from 62° to 63° Fah. for instance. Most likely it would seem so to the layman; and in at the bottom Over 30,000 cubie yards of concrete 
So, we now have all the information necessary, by view of the fact that he invariably has no exact data will be placed in the forms 
which engineers judge the heat producing value of on the heating value in b.t.u.’s per pound of the coal The headquarters buildings with the cook house 
fuels, no matter what their nature may be. The best previously used, he has no means of comparison what and store-rooms are located in one central p 
grade of coke made from coal of selected grade gives ever with the coke. However, if the grade of anthra- camp. Situated above the other bunk houses 
but 12,600 b.t.ucs per pound. It is therefore obvious cite used previously has been up to the standard, as is buildings is a small settlement of single tent house 
that if we burn one pound of Al high-grade anthracite (Continued on page 508 wcommodating the families of laborers who at 
coal and one pound of the best coke ob- a a ried and wish to have their families \ 
tainable, in a test r in a furnace or them All the buildings e screene: 
boiler ‘eed the a will pros only COMPARATIVE HEAT VALUE RELATIVE VOLUME PER during the summer month ind hen ti 
‘ ; PER POUND OF FUEL TON OF FUEL 
9/10ths the heat efficiency of the coal. colder days of the winter arrive strips 
Therefore, you have but to ask your ANTHRACITE cone canvas are stretched around over the 
coal dealer one question when he en COAL screening. Each structure hhas a substan 
deavors to persuade you to buy his coke tial wooden floor and the re ‘e boar 
which, of course, has many desirable COKE | ed up, which adds to the comfort of those 
features, such as cleanliness and free- occupying them as well mg 
burning qualities—and that is, “How more simple the task of iinis 


many b.t.u.’s per pound does your coke 
test? If his figures agree with the above, 
approximately, then he is telling the 
truth; but if he says that 1 pound of his 
coke gives more b.t.u.’s than a pound of 
Al anthracite coal, he is evading the 





with double doors 





out the meddlesome Califo ia flies 


| > 
Yy, } sanitary camp Every bulls yr used a 
| cook house or a dining hall is supplic 


This is the best illustratier 
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way progressive Westerners 





N 






































truth; for actual laboratory tests have Yj ¢ after a solution of labor difficulties 
shown us the real results, and these are Yy they have come to see that the i v] 
to be found in any engineering hand- VU is doing this sort of work is entith 
hook. Y A consideration and ust il ov rt tole 
As a common delusion, it is often the living conditions, under he circu 
ease that when coke is first used in the stances, as the man who I 
place of coal, it is infinitely and in some g | city and has a home, approaching some 
mysterious way wonderfully superior to Yy / é Y degree of comfort, to resort to when } 
the burning qualities of the coal, which Vj Wf, day’s work is completed 
has been previously used. This is a fal- Yyyy Uy The accompanying illustrations conve 
lacy, pure and simple, as the above data ____| a clear impression of the nature of the 
indicates. This fallacious idea may be Graphic comparison between coal and coke, showing their relative heating buildings and equipment as a model con 
exploded by the following reasoning, value and their relative volume struction camp. 
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Airplane view of the new Staten Island Development as it will appear when proposed marginal tracks and warehouses have been built 


The St samship Pier Problem , 


Considerations Which Governed the Design of the Twelve New Staten Island Piers 























ele ie e Sen AMEI dual railrouds by a great belt system encircling the freight cars can be run directly alongside the ship, the 
| ‘ ‘ . ‘ ‘ u pal entire port, there seems to have been no signs until ability to transter curgo directly from car to ship or 
Stuten | il, Murray the lust few years: and what has been attempted of from car to shed toe ship, coupled with the realization 
! I | ( ssioner « lute years has so far proved to be abortive. that time and labor-saving are of the most vital im 
! e Unite States nu We might mention here three of these later proposi- portance, has led to the construction of piers of liberal 
‘ he broad out ons, one proposed by W. J. Wilgus, formerly Chief width equipped with power-operated cranes of great 
v We ‘ ens of the Engineer of the New York Central, which contemplates flexibility of movement Where several parallel lines 
‘ ks affect ‘ elt line swinging off across the Hudson from the of track a broad piersheds are to be built on a pier, 
N \ ( it of eve New York Central above Yonkers, then turning to the great width of pier is necessary, and the accompany 
‘ The rs ‘ New seuth and intercepting the western railroads some ing list of piers, including those to he built at Staple 
t re | nm the venty miles back from the Hudson; then reaching ton, bears out this statement. 
elt 1 \ Stite Island by a tunnel at Perth Amboy, and Long 
e witet it, and in Island by a tunnel at the Narrows; and finally encir Maximum Sizes of Piers at Leading Ports of the World 
! ‘ ip. | hie cling Jamaica Bay, which is destined to become one of European Ports Width Length 
tw wick md he greutest deep-sea shipping centers ut New York. . 
‘ a ! ‘ ist Rivers Another proposal is that of Gustav Lindenthal for a Antwerp CPsOpesed) — - nn ms 
\l n Isl (the heart belt line intersecting the Jersey Terminal roads, cross Hamburg ~ * SMM 
. ‘ vy gre rail ng the Hudson by bridge at Fifty-ninth Street, ex Marseilles 130 ISIS * 
pivtte thre fro the West by bar tending as an elevated murginal railway along the London (Tilbury Docks ) eld 1Guo : 
lirect railroad trattic west shore of Manhattan, and returning to New Jersey Manchestet 2th) ro) * 
i ‘ i“ \ f s freig oneerned, the trans hrough a tunnel at the Battery. twerican Ports: 
Deere eit ( , i vust fleet of lighters and There is also the scheme of Calvin Tompkins, the Buenos Aires (proposed ) 667 1920 
rh @SS slow and expensive former Dock Commissioner, for the construction of Portland. Oregon 180 1350 ° 
freight tunnels from New Jersey to Manhattan and Danton 100 1200 ° 
‘ from Manhattan to Long Island, so as to give contin Halifax 240 1250 
Lack of Railroad Interconnections at New York uous rail connection from the interior to any point Montreal 20K) 1250 
For rensons while re somewhat obscure, the rail on the whole water front of the port of New York. Philadelphia 3000" 1200 
avysten of the co trv seem to have made very ‘. ops Stoo ay ‘ 
in atlaah bs ies Salat nen divectie to Direct Rail Access to Piers Necessary we ta pa ne byw 
{ along tl f our port. Each road has Now the presence of direct rail access to the water ; ; 
rr onter s lines squarely up to the front in foreign and most other American ports, and New York (proposed at Stapleton) : 
r fi 1% Jersey side of the Hudson the absence of such facilities in the port of New York 8 of 125 13000 * 
Rive 1 1 t messenger terminal. and let it go at have resulted in totally different types of piers and Y of 130 roo 
Ollaboratio to link up the indi nethods of handlir freight In cuses where the 2 of 200 1300” 
tT j 
K y id 
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To be built 


ype of single-story shed with two tracks down center bay. 


Double-story shed with two center tracks. To be built on the 
on the eight 125-foot piers 


two 130-foot piers 
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Plan of the new Staten Island piers, showing their widths, lengths and the lessees. 


belongs to the 





city and will be converted into a large freight yard by the B. and O. Railroad 

































































The land between the piers and the Staten Island Rapid Transit Railway 





The Advantages of Wide Piers The Photo-Engraver at Work lens to the sensitized plate pass also through 
On many of the piers, such as those at Hamburg, in UR cover this week depicts a scene in a photo screen The result is that the image shows pot 
addition to the many tracks, there is what might be engraving establishment—a trade in many ways solid lines and blocks of color of the original 
culled a transit or temporary shed for freight that the most remarkable of all the modern mechanical rather these lines and blocks broken up into a pa 
has to wait from a few hours to-several days, and also lines. “The old-fashioned wood-engraver would have of fine points or dots, These are necessuriiy th 
uw mmany-storied warehouse for freight that may be scoffed at the suggestion that he would ever be dis- distance apart everywhere, center to center; but 
held there for several months, all built upon the same — placed by automatic processes, which would make it sponding to the darker places on the original, w 
pier In the case of other piers, the storage ware unnecessary tediously to cut all the separate lines of project less light through the lens and sereen, the 
houses are erected on the shore side of the marginal the design on the block. Yet this is precisely what dots representing the images of the opening 
road from which the piers extend. The latter arrange- has happened, and all through the happy thought of screen are of smaller size; corresponding to the 1 
ment is the one proposed ultimately for the Staten photographing through a “screen,” places on the original, from which more ligh s 
Island improvement, The screen is in effect a network of lines, arranged out, the images of these holes are lurger. A block 
Now, with the exception of the two piers 209 feet in in two perpendicular sets, and spaced with a mesh large dots gives to the eye an impression of gre 
width, it will be evident from the above table that of from 60 to 175 lines to the inch. Many things have color than a block of small dots; the result is thu 
those at Staten Island are very much narrower than ut one stage or another been employed in getting this original is actually reproduced on the negative 
ire to be found at other leading ports both in America screen, from an actual wire net down. The really pattern of dots. The degree of eulargement or 
und in Europe. At the same time, Commissioner Hul- up-to-date device consists of glass plates with fine tion is of course controlled to a nicety by moving 
bert points to the fact that of the 400 commercial piers lines ruled on them—but with one vital reservation. camera closer to or farther from the objec 
at the Port of New York, only 14 are greater in width You can rule 175 parallel lines in an inch on a sheet lighted by two intense electric ares Exposure 
than the minimum 125-foot pier of the Stapleton devel- of glass, and have the result look like something: but about five minutes or a bit longer 
opment, and only one is wider than the 209-foot piers the endeavor to rule 175 lines crossing the first set When the negative is developed a problem at 
ut Stapleton, Furthermore, in only one case at this would result in sad confusion—the glass would not Optically, in terms of lights and darks, it i me 
port is there a slip wider than the 300-foot slip adopted stand up in the minute squares left between the lines of us its name indicates; geometrically, in of 1 
us the standard width at Stapleton. There are 30 piers the two sets. So a clever American inventor ruled and left, top and bottom, it is likewise eg 
aut present at this port which are 125 feet in width his first set of lines on one sheet, and his second set on contact .print made from this negative ll be reve 
und more, and at these the average width of pier and au second sheet, and glued the two sheets together optically and geometrically, becoming a pos 
slip together is 396 feet, whereas the Stapleton piers around the edges. And this douwble-sheet screen is both senses. If then we fasten this on a press 
und slips together will have a range of width from used todasy in practically all half-tone work. take an impression, this will be optically posi 
. 
Continued on page 504 The rays which pass from the object through the Continued on pege 504 
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Two-story shed to be built on two piers of 209-foot width. There will be two tracks on each side of shed, served by many, half-arch, gantry cranes 
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| Inventions New and Interesting 
| A Department Devoted to Pioneer Work in the Arts 



































‘onsists 


to be impressed upon the paper 


turning the arrow indicator, shown 


on top of the instrument in our photo 





the point where the wires wrap around 
the first end. ‘the action is rapid and 
simple, and ensures tight connections. 




















graph, un the pointer is directed to m P e 
re haracter in question The “shift” Weaving im Leather 
s effected by means of the double-ended ‘3 answer to the steady demand for 
ture of this pointer; when the long, novelties, John Bleaufeux of Brook 
irp end is addressed to the M key, as lyn, N. Y., has developed a series of new 
the illustration, the small letter (or leather goods based on the weaving 
e lower of the two signs) prints; principle. The leather pillow’ case, 
en the blunter index is employed, the shown af the right of the accompanying 
al letter or the upper of the two illustration, is made up of 1600 square 
eters shown on the “key” func inches of glace kid, the material being 
one rhis, it will be seen, makes it in strips and woven in and out in the 
nnecessary ever to turn the index sume manner as the weaving of paper 
through more than a semi-circle. patterns by children. At the left ap- 
It will be understood that this ma pears a shopping bag, also made by Shopping bag and pillow made of woven 


weaving strips of glace kid. Two col- 


glace kid strips 


chine requires two acts for the impres 
lite, dil wh character The rotatior ors of kid are used in order to obtain : ‘ a . _ = 
f ¢ h haracter. rhe rotation ; ser ; ‘ s : foregoing conclusions before him, Wil- 
of the index to the proper point, as the pleasing checkerboard effect.  Be- F : , Stee Wale 
I ’ s “i ee wig : liam J. Luce, a fireman of New York 
‘ust described. merely selects the let cause of their novelty, softness and good < : . 
; City, has developed a most ingenious 


ter that will be printed It is then 
necessary to press down on the central 
handle by means of which the index 


was turned; and this pressing effects 


wearing qualities, these leather innova- 





fire alarm system which actually tele- 
phones the information to Central and 
thus ensures speedy assistance. The 
action is said to be positive and abso- 


y , ‘ the printing This pressing down of al Wt 3 
I'wo views of the portable typewriter the printing hub likewise operates the lutely automatic, 

of pocket size onl spoaseels aptiig ; Briefly, Luce makes use of thermo- 

ey we, os ee stats located at intervals of 25 feet or 


The Pocket Typewriter 


machine 





























one for every room of the premises to be 





T HE portal ew er ow an protected. These  thermostats—little 
frien I remained for a Progressive Exercises with a switches which close a circuit when they 
r the stimulus Sliding Weight are heated above normal temperature by 
‘ e searci WELL-KNOWN French athlete fire—are placed in a circuit supplied 
e 1 ‘ evol whiatt A has recently invented the simple with current by one or two dry cells. 
f the truth, exercising device shown in the accom- As soon as a fire breaks out in any part 
oe panving illustration This device con- Copyright, Publishers Photo Service of the premises thus protected, the bat- 
ourse, 1S sists of a handle, a heavy stem, and a The sliding weight on the stem increases tery circuit is closed and by means of 
‘ ie ordi diane wets rhe farther out the the weight to be handled electro-magnets, the calling apparatus 
> Tice vOrk, weight is moved along the stem, the is set in motion, 
ble type more weight is brought to bear on the tions have been much sought by the The release of a weight by means of 
’ hand holding the device. In this man trade the energized electro-magnets serves to 
‘ the new ner it is possible to engage in progres . ; ° a7 lift the telephone hook, while a phono- 
f ee ees. nanan : - ar aie ; a, ne cht When the Taxi-cab Driver Gives graph is started up. The record on the 
‘ e-ba close to the handle and gradually shift a Receipt phonograph tells avhere the fire is, 
ne “ g it outwardly as more exertion is ERTAIN manufacturers of cash street, house, floor and room, if neces- 
ma well dentvod : registers and sales books have, sary, and repeats the message over and 
\ ‘ ch offers through years of persistent advertising over again for several minutes. In this 
‘ ev board und commercial propaganda, got the manner the Central is bound to get 
é Instead of buying publie into the habit of demand- the necessary information, which is 
" é ing a receipt with each purchase. The transmitted to the nearest fire house. 
ers he habit is an excellent one, to be sure, for The telephone message may be as fol- 
ular it places even the smallest transaction lows: “Hello, Central. Notify Fire De- 
e to ye on a strictly business-like basis, and partment Headquarters, 1,000 Rhine- 
(ry does much to avéid misunderstandings lander, that there is a fire at 312 West 
el ure and disputes. 20th Street, fourth floor, rear, apart- 
" the And now we come to the latest recruit ment 10.” 
¢ the to the army of receipt givers—the taxi- 
the cab company. In place of the conven 
f . el complete tional meters with their dials whose 
1 aPritige rapidly rising figures, forever staring 
oF an upper Gunns. aan aden in the face of taxicab riders, take all 
| ‘ le chara This device prints a receipt for the fare ae ey oe ee i iegahogs ges 
due the taxicab driver form of transportation, a New York 
t ‘ ¥° na taxicab organization has recently intro- 
: , a A Device That Makes Hose duced the new recorders shown in the 
Me Connections Tight RORERNAN ing view. These meters are 
operated in about the same manner as 
t er, ¢ the usual meter; but instead of giving 














it 





This tee] makes tight connections between 
hose and metal fittings 


Freee, France comes the hose tool 
shown in the accompanying illustra 


tion, by means of which it is now possi 


au direct reading for the fares, a printed 
ticket giving the total fare is secured 


ble to make tight connections between at the end of the ride by the manipula- 
hose and metal parts tion of a lever. In this manner the pas- 

In brief, this device makes use of sengers ure guarded against overcharg- 
ordinary wire formed into a_ simple ing or dishonesty. 


double loop, as shown in the illustra 


A Fire Alarm System Which Tele- 


tion One end of the loop is passed 

through the other and brought to a phones Its Message 

catch on the tool, This catch can be F IRE alarm systems there are which 
raised by means of a screw thread op- give excellent results as far as the 
erated by the wheel at the top. In actual premises are concerned, but do 


practice, a loop of wire is placed about 
the hose and connected with the tool, 
and then the wheel is turned so as to 
finally, the tool is 
pushed over so as to bend the free end 
of the loop over the other part, and the 
long and surplus end is cut off close to 


make the loop tight: 


not communicate with the outside 
world, hence in many instances fail to 
achieve their purpose. What good is it 
to detect a fire in a given house, if the 
fire department is not notified in time 
to give effective protection? 

Working along certain lines with the 














A fire alarm system which telephones 
the information to Central 
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Copyright 1920, by The Goodyear Tire & Kuober Co. 


EGINNING May Ist, 1919, a six months’ test of solid versus pneumatic truck tires was conducted by Mandel 

Brothers, operating a large downtown dry goodsstore in Chicago. The test was supervised by the company’s 
chief engineer, Mr. Alfred Johnson. Two trucks were used, No. 44 on solid tires and No. 45 with Goodyear Cord 
Tires on the rear wheels and other pneumatics on the front wheels. Both trucks were employed in regular 
city delivery work, handling similar loads over similar routes. The results of the test, given below, have caused the 
company to order recently several trucks on pneumatics. 


Truck No. 44 Truck No. 45 
(Completely equipped (Completely equipped Difference in favor of 
with solid tires) with pneumatic tires) pneumatic equipment 
Number of days operated 130 146 12.3% increase 
Miles traveled... 5,388 " 6,719 25 5% increase 
Miles per gallon of gasoline 5.5 7.2 31% increase 
Repairs per mile $ .0109 $ = .0057 47% saving 
Labor cost per mile (drivers) $ 20 > 176 2% saving 
Operating cost per mile $ 353 $ 335 5% saving 
NOTE: The actual saving i in operating cos t amounted to 1.8 cents per mile. Such a re tion 
grows to a very substantial sum of money when multiplied by thousands of miles of service 


The detailed c cost t records of cieniien com parative tests of solid and pneu- 
matic truck tires, in different classes of hauling, can be obtained by 


writing to The Goodyear Tire & Rubber Company, Akron, Ohio. 


oD 
CORD TIRES 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 


























= = —_—s | 
Pertaining to Aeronautics invention is to provide more particularly a shot machine tool such as a lathe, drill press, milling respect to the car whercby to facilitate rounding 
it 1 i en, Villers artridge, having a removable and indefinitely tool or other machinery \ special purpose is curves and consequently saving wear and tear 
elates © re-usable head, thus affording a novel manner of to provide a counter shaft capable of being on the wheel flanges, the truck being equipped 
‘ . supporting marketing paper cartridges, enabling the distri- reversed in direction in order to remove a cutting with springs which provide resilience and which 
f ! i bution of fully loaded paper shells and requiring tool such as a drill from work, and to return the also tend to prevent lateral motion of the truck 
f lirecting the only the fitting of the re-usable head with a fresh carriage of a milling tool from one end of the | under the car body 
tid apparatus primer to the successive shells as discharged, to machine to the other LUBRICATING MECHANISM Zz. Ww. 
: ' earward | the purpose make a complete paper cartridge in each instance RIVET HOLDING AND TRANSPORTING | Freeman, address J. R. Davidson, Monticello, 
' : Pag a é' LACING DEVIC! P. Yawrorny. Paris, DEVICE.—A. L. Moore, Sr., 4423 8. Liberty Ga. The invention relates more particularly to a 
= “s ’ . tie France rhe object of the invention is to provide “t-. New Orleans La The invention relates to menue for babctcating the bearings of connecting 
, ., . lacing device consisting of a series of elongated the distribution of heated rivets in connection rods for engines either of the locomotive or 
ng My one ciree= crescent shaped flexible loops: the lacing takes With structural steel operations. The main | stationary type, an object being to provide a 
we Ger | lene at the axtetios of the boot of dhee. the : : construction and mounting for a lubricant feed 
Electrical Devices extra thickness of lace at the interior being dis box which is carried by the rod or cther movalte 
Te sar as a oe ' ; ea 13 | pensed with Phere are no eyelets for the rain member and which is cushioned so as to absorb 
, Pats teeerntion |@F Water te penetrate ie ili aml atm, eae vibrations. A further object is to provide lubri- 
af ‘ reaking it can be replaced without the necessity cating mechanism which enables the engineer in 
t a f taking off the boot, and the loops being more his cab to keep it supplied with lubricant 
biects is to Or less tlexible, the wear of the laces is appreci- Pertaining to Vehicles 
: , wlapted to ably reduced GEARING FOR GENERATORS AND DIS 
; . he hul rOWER CONSTRUCTION.—J. B. Hew TRIBUTORS.—A. F. Wacner, 1902 Broad 
fo ” both! Box 1642. Tulsa, Okla. This invention has for way, New York, N. Y. The invention relates 
—— — oe s object to provide a simple, but efficient skeleton to lighting and igniting devices for internal 
aang _ structure, wherein a common means is provided } combustion engines, and has for an object the 
' g also | for connecting the pipe sections of the legs and provision of a construction, which is especial 
' aa for connecting the cross pipes or rods thereto ly adapted for automobile engines, whereby . 


e said connections providing also an anchorage | distributer and generator may be run at dif 





CT Ht f K for the Ginmanal braces, rede which are provided | ferent speeds from the same shaft. A further 
> vith turn buckles permitting the brace to be object is to provide a construction which is so 
. 5 ea a A VERTICAL SECTION THROUGH THE DEVICE arranged as to be quickly applied and removed 
4 z : Base WHEELED GUN CARRIAGE.—E. Ria. biect is the provision of means whereby rivets ees disturbing the nagerenege: and its 
7" \W Paris, Francs rhe invention relates to a 12 @ heated state may be distributed from a proper action in connection with the engine. 
gun carriage comprising an axle frame, a trai] Central heating point and transported consider- GAS PRODUCER FOR PROPELLING VE- 
” frame pivotally mounted on the axle frame, trail able distances, without losing their heat and, HICLES—D. J. Smitrn, London, England. 
beams, links pivotally connecting the beams to without danger to nearby workmen The invention relates to gas producers and 
il frame so that the beams may form ex-| =DRILL.—M. Horrman and P. Jopuine, Rock | #PParatus connected therewith for supplying 
nsions of the trail frame or be connected to the [gland, Il The invention has for its object to internal combustion engines, the producer be 
ixle frame, means for locking the beams to either provide a form of drill head, wherein oppositely ing either of the suction or pressure type. The 
Of Interest to Farmers the trail frame or the axle frame arranged longitudinally extending guide ribs are object is to provide a producer of relatively 
, POR THRESHING MACHINI METHOD OF CONSTRUCING COAT provided for guiding the drillings to the drive light weight, small size and high efficiency, 
ots bas — 7. A. manana FRONTS.—S. Greexwatp, care Greenwald worm, said ribs forming continuations of the ribs | ®4@Pted to supply gas to internal combustion 
. . , Land It sae Bros 17 W id St New York, N. ¥ Among of the worm and having shoulders butting the engines used for driving motor vehicles, motor 
. , is fo ” | ehe principal objects which the invention has in ends of the ribs, and wherein a form of bit is boats, and the like, all the operations being 
hae - Prax . iew are to prevent the hair incorporated in the provided formed from a plate of metal stamped mechanically controlled. 
- : stiffening for a coat front from working loose, to and bent to shape and so connected with the head DEMOUNTABLE RIM.—G. Knowuina, Jr 
pr vent the hairs contained in haircloth from that it will be firmly held for cutting movement. address, 8. J. Foore, Water St., St. John, New- 
working out of the same, and to fix the stiffening foundland This invention has reference more 
ae een member and lining of a coat front, by applying an Musical Devices particularly to means for locking the rim on the 
, ph py wihesive material to the margin of a stiffening ATTACHMENT FOR PLAYER PIANOS wheel body An object is to provide a simple 
772259 wT fern oO. E. Watt, Box 648, Honolulu, Territory of | demountable rim which can be easily and quickly 
Jie bs Hawaii. The invention relates more particularly 
_ Hardware and Tools to automatic controlling features in lieu of the sitet 





ALETITE ELLA AA AAA AAD DRILL BI! I L.. CLements, Je.. 716 ysual hand controls, the prime object being the 
Kipling St.. Houston, Texas In drilling for oil provision of note sheet actuated controls so that 


by the usual rotary method it is necessary to »peration of the controls may be brought about 








y — emove and unserew the drill stem when changing | gy rictly in conformity to the particular piece \ 
~~ = a being played \ further object is the provision ‘ 
WL \ j of means which may be readily applied to various ' 
nce as. eae characters and makers of player pianos, without j 
materially disturbing the automatic playing 
. . parts , 
* acu Prime Movers and Their Accessories 
ie | operated at will to bring STEAM TURBINE \ Bonom, Central 
rR The cleane omprises | Bidg., Paterson, N. J Among the objects of the 
1 substa , ‘ wr 6frame having cross invention are to provide a perfect balancing of the aN ELEVATION OF A WHREL PROVIDED WITR THE 
, a a {a filling of perforated several independent rotors with a single admission DEMOUNTABLE RIM. AND A CROSS SECTION 
us, f 4 vire cloth of suitable port for the steam or other motive fluid, to provide 
[ anit ay be had in a turbine in which there are no pistons as distin- Temoved from the fixed rim and another detach- 
’ 1 is easily guished from the parts carried by the rotors, to| able rim substituted therefor. A further object 





prevent to a substantial degree leakage of steam is to provide a demountable rim which is equipped 
or other motive fluid by the use of labyrinth With locking wedges normally retained in position 


Of General Interest packings, and to construct a practical high speed by yielding means and which wedges prevent an 








IMOCK.--M. Des 2 Dorchester simple, light, true running and efficient turbine axial movement of the demountable rim on the 
\ ! n, Mass ; er n refers More | aynowinG PARTS IN POSITION FOR PULLING THE wheel body 
‘ ‘ : Da ‘ omprising a body and DRILL BIT OUT OF THE STEM, AND BEFORE VALVE LIFTER.—J. H. Vonapa, Coburn, — 
af pre « framework therefor the MA BOSIHONING GF THN DILL PouNTe Pa. The invention relates to valve spring com- san ea — 
fa , f f hinged uprights pressors more particularly designed for facilitating DESIGN FOR A POWDER CONTAINER 
—_ ‘ ‘ ; ecting tl the bit for sharpening or the like The object the removal of engine valves. An object is to OR SEMILAR RECEPTACLE.—L. A. Wece- 
we P a sovide o Vaht f the invention is to overcome this objection by provide a device of this character whereby the NAAR, care Manhattan Can Co., Bush Terminal 
— folda ‘ un be readily viding a method for passing the bit through gpring for an engine valve which holds the same  Bldg., No. 10, Brooklyn, N. Y. 
*% i ea s i e drill stem, thereby reducing labor, and wear to its seat, can be readily compressed for the easy 
USPIDOR-CASTER 1 A. House, Dye ind tear on the machinery, in displacing and | removal of a key or pin from the stem of the valve We wish to call attention to the fact that 
; 7 itl ae wing new bits to permit the extracting of the valve from its ; ii 
I obj enthe adlnestl ge-tebrean * at said valve or ite seat may be con-| ¥° 2te im & position to render competent serv 
i « re ippor Deng Heating and Lighting sesame re ae panes es r ices in every branch of patent or trade-mark 
oa ed ner that it will move freely howrr OPERATI D VALVE -P A. Ri — veniently removec work. Our staff is composed of mechanical, 
, ' wheels, and adjustable 2026 65th St., Brooklyn, N. Y. This invention Railways and Their Accessories electrical and chemical experts, thoroughly 
, attachin toa ates more particularly to valves sor 6% COUPLING HOOK.—T. W. Favuvps, 1304 8. trained to prepare and prosecute all patent 
' and % uy clamping th ene : = pasate ry —— = ith St., Clinton, Ind An object of the inven- applicafions, irrespective of the complex na 
d é ‘ mt for heating ott oes . one is adapted | tion is to provide a coupling hook such as used for ture of the subject-matter involved, or of the 
ge HERI rT. Han ‘7 West Pine St Romine = wa _ pos » Preragshe caomg rad “7 coupling cars and the like, in which the hook is specialized, technical or scientific knowledge 
‘ j Fla r ention has for its object | | “A po -. } os z acai of eben held by gravity in its holding position, and is so required therefor. 
lea f quick and easy attach - er constructed as to prevent disengagement by any We also have associates throughout the 
. ing over and turning a hand valve as in gen . : ‘ 7 s . . 
' f e said heel being of ; ordinary movement to which the parts would be world, who assist in the prosecution of patent 
ul and led with a reinforcing - *~ . oy , 2 “ . ag ose de 2 subjeeted in operation. A further object is to and trade-mark applications filed in all coun- 
pla ' f whicl nay be attached to | *@'¥e which nr or locked in closed po provide a coupling hook which cannot be released | tries foreign to the United States. 
ada : od body is an arraneed. | == by means of a foot operated pin when in normal position, but must be moved to MUNN & CO., Patent Attorneys, 
f s ning effect is obtained Machines and Mechanical Devices an abnormal position 233 Broadway, New York, N. Y. 
, m of f capacity to prevent REVERSIBLE COUNTER SHAFT.—N.| CAR-TRUCK AND MOUNTING.—B. G Branch Offices: 625 F Street, 
\rperre., 787 State St., Bridgeport, Conn An| Van Dyke, Jr., 1193 Hamilton Bldg., Detroit Washington, D. C. 
rRIDGE CASI ©. EB. SuerMan, 2619 object of this invention is to provide a counter) Mich. This invention has for its object the 801 Tower Bldg., Chicago, Il. 
Ka Mo An ot t of tne shaft for transmitting power from a line shaft toa) proyision of a truck pivctally mounted with Hobart Bidg., San Francisco. 
. 
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platform scale, weight-measuring instru- 
ments had not greatly changed since an- 
cient Babylon. From age-incrusted pictures 
carved in stone we learn that these instruments 
in use in Egypt differed little from the one prob- 
ably used in Abraham’s transactions with the 
sons of Heth, of which we are told the four hun- 
dred shekels he paid Ephron for a burial place 
were weighed out in silver currency. 


Unnace Thaddeus Fairbanks invented the 





It remained for an ingenious Yankee hemp dealer and 
artisan to solve the problem of accurate weighing by 
means of the platform scale as we now know it. Until his 
invention appeared in 1830, old-time methods of weighing, 





' by balance or steelyard, were the only ones in use. Little 
did this Vermont inventor realize how great a revolution 
he had wrought in the world’s trading methods! 

Today, in ten thousand lines of trade is found the accu- 


rate Fairbanks Scale registering weights ranging from the 
“twentieth part of one poor scruple” to that of a giant 
locomotive or a monster long range gun. 


FAIRBANK 
SCALE 


ioe O where you will on the earth’s surface and you will 
Te. find the world’s goods being accurately weighed on 

phe Fairbanks Scales. No country too remote—no application 
oe too difficult—for their successful use. The flour in the 
mill—the coal at the mine entrance—the load at the fac 
tory door—all pass over these scales and their tallies are 


taken. Accurate—dependable—honest— Fairbanks Scales. 


Our products include Fairbanks Scales— oil 
engines—pumps—electric motors and gen- 
erators railway appliances and coaling 
stations—farm power machinery, such as 
“Z" engines, lighting plants, water systems. 


FAIRBANKS, MORSE © CO. 
CHICAGO 
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G rind-Froof ana Dusttree Cone rele Floors! 








Concrete Floors Are Good Floors 








Concrete has consistently grown in popularity aS a 
fioor material, notwithstanding its tendency to dust 
and crumble under constant or hard wear. 

Lapidolith is now widely used to prevent this dust 
and disintegration, and the only objections to concrete 
floors have been overcome. 


APIDOLITH 


TRADE MARK 





sat 
' 
id 





the liquid chemical makes old or new concrete floors 
“grind proof and dust free,’’ even under heavy trucking. 


Just flush Lapidolith on your concrete floors as soon as 


laid, and on your old floors which show wear. 


Lapidolith completes the hydration of the free lime, 
thus making the concrete as 
hard as granite for all time. 

The 40,000,000 square feet of 
concrete lapidolized last year 
alone, stand as _ conclusive 
proof in every kind of plant 


SONNEBORN PRODUCTS 
CEMCOAT the durable mirror-like 


coating reflects a the light 


white and c rs 


LIGNOPHOL 


the modern wood pre 


servative, gives new life to old or new in every part of the country. 

wooden flocrs 7 

STORMTIGHT —the protective roof Write for hardened concrete block, 

pote rae , k “ - wort 2 ane testimonials and literature 
“Saves labor and material cost 


L.SONNEBORN SONS, Inc. 


Dept.1 264 PEARL ST., NEW YORK 
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Machine-hours are Golden! 


You want a sum-up of what goes on at machines; 
what the operator has to show for his time; what 
he ought to produce as a day's work. Get the nght 
working basis —and the production-figures to back 


it — with a 
eede 


COUNTER 





— 








The Set-Back Revolution Counter above rec- 
ords the output of the larger machines where the revolu- 
tion of a shaft registers an operation. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, according to purpose. Price, with four 
hgures, as illustrated, $9.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft-revolution 
indi ates an operation. Though small, this counter ts very 
durable ; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2.00. 





The new Veeder booklet is a complete exposition of counters 
for industrial purposes. Let us place a copy with you — gratis. 


The Veeder Mfg. Co., Hants Conn 
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Can Duplex Craft Speed Up 
Transportation ? 
(Continued from page 479) 
the same speed and displacement weuld 


| be required, and these would represent 


an increased first cost of fully 60 per cent. 
In addition to this, there would be a 
much heavier outlay for upkeep, person- 
nel, insurance, ete. Because the motive 
power of the pusher-freighter unit is in- 
stalled at the after end of the twin ar- 
rungement, it is possible to provide a 
very large, roomy und unobstructed hold 
for the stowage of merchandise on the 
earrier. For the working of the derricks, 
the cargo craft is equipped with a small 
nuxiliary steam plant. 

For river and canal traffic, and also 
for runs on sheltered coastal waterways, 
M. Constan suggests a combination of 
pushing and towing service which will 


| permit of one steamer to handle at least 


rhese interlock so that 
they constitute only two units. The ben- 
: Sen 2 

efits would be still greater if a convoy of 


three barges 


five instead of three barges were involved 
n-that case forming three 
duplex sections. The expert says: “Let 
us consider the case of a pusher of 360 


the string 


horse-power, capable of making 7144 miles 
an hour, handling five barges each of 230 
tons capacity. On the other hand, im- 


agine five other barges of like carrying 
tapacity being towed by a tug in the 
normal way and at the same speed. The 
latter power boat would have to have an 
engine equipment of 720 horse-power. 
Therefore, the pusher would 
achieve the same end on a motive econ- 
omy of 50 per cent.” 


system 


The Ingenuity of the Watchmaker 
Continued from page 482 


Every one who has examined the move- 


} ment of a watch must have wondered at 


the little holes in the jewels. The same 
Gilstad devised a novel device for meas- 
uring these holes. In the picture, with 


the cap removed, the tool looks like a | 


thermometer, but protruding from the 
upper section is what suggests a fine 
wire. The shadow of this is plainly visi- 
ble in the picture. Under the glass, how 


| ever, this apparent wire will be seen to be 


conical in shape. This tapering member 
is inserted in the hole of the jewel as far 
as it will go. The measurement is then 
tuken by pushing down the sliding index- 
finger, which may be fixed in this posi- 
tion by a small screw until the instru- 
ment can be moved into a spot where the 
reading can conveniently be taken on 
the scale, which is plainly to be seen. 

An operation that few watchmakers 
attempt is that of enlarging the hole for 
the roller jewel, in order to insert a larger 
jewel. This is sometimes done in high- 
grade watches having three corner roller 


jewels which play into the slot of the} 


| fork and eventually wear out the sides 


| very delicate operation, and a New York | 


of this slot through friction, This is a 
watchmaker, George Bergleitner, has in- 
vented for the purpose a_ special tool 
which may be attached to an ordinary 
lathe. To do the work by hand would 
not be nearly so accurate, and would 
moreover be very difficult on account of 
the hardness of the metal to be drilled 
through. Mr. Bergleitner has frequently 
changed the position of the roller jewel, 
which requires readjustment of the whole 
watch and consequently a thorough 
knowledge of horology. 

A quaint tool, not used very extensive- 
ly nowadays, is known as the rounding-up 
tool on account of its being used for 
rounding up wheels which, after several 
years of use, have become “out of round.” 
The tool is also supplied with disk- 


| shaped cutters for increasing the dis- 


tance between the teeth of the wheels and 


in this way allowing them to mesh better | 


with their neighboring wheels or pin- 
ions. This is rather a large tool and has 


| been used skillfully by watchmakers of 


the old school, especially in the days 
when it was not possible to get new parts 
quickly. 
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| The Automatic Substation from an 
| Economic Standpoint 


HE tendency in the development of 

modern electrical apparatus is to 
utilize more and more the automatic 
| features which are proving to be important 
factors in extending its use. 

No recent development has created more 
general interest or possess more economic 
possibilities than that of the automatic 
substation. 

The automatic substation in simple 
language consists of a synchronous con- 
verter, a bank of transformers and three 
or more switchboard panels on which are 
mounted electrically operated switches, 
relays and instruments. It is really un- 
canny in what it will do when trolley 
voltage falls below a predetermined safe 
value. Without human aid the converter 
starts up and reaches synchronism and 
| assumes its share of the total load on the 
line. If the load increases to a point 
dangerous to the converter it immediately 
shuts itself down and the line switches all 
open. If a converter bearing should over- 
heat, instantly a relay operates and the 
| converter shuts itself down. If the load 


| on the line drops to a point where the con- 


| verter is not required, it automatically 
comes to rest. It will go through this 
| cycle of starting and stopping just as often 
|as the line conditions make it necessary, 
it being possible to start up, close all 
| switches, open all switches and stop the 
converter twice per minute. 

Naturally since such power is at instant 
call without an attendant at the station, 
certain limitations exist which react to 
| counterbalance the good qualities of auto- 
|matie switching, but they in no way 
\ destroy the great commercial advantages of 
such switching. 

A competent engineer must inspect the 
apparatus weekly and the station must 
be cleaned up three or four times a month. 
One engineer could inspect a great many 
stations on a regular schedule so this item 
will add but a trifling labor charge. The 
cleaning up can be done by ordinary car 
barn labor. 

The original investment will, of course, 
be greater than for a manually operated 
station of equal capacity. 

The automatic switching is more com- 
plicated than hand switching but on close 
acquaintance it becomes quite simple. 

Feeders must be applied with great care 
to save trolley wires which drop to the 
ground from annealing. 

Since there are no operators to transfer 
high tension lines in éase of trouble these 
lines may in certain cases have to be ar- 
ranged for automatic installations. It may 
be possible to handle this high tension 
switching by remote control. 

The fact that automatic substations re- 
quire no attendants should itself effect 
| an economy of $2,500 per station, allowing 
/two men per station for hand switching. 
The absence of attendants leads directly 
| toa second marked advantage, the elimina- 
ticn of labor difficultiees. Thisis an im- 
| portant factor under the present disturbed 
| condition of labor generally. 
| Since the automatic station shuts itself 

down when power is not required the 
saving in energy will amount to a con- 
| siderable item. 

By relocating or increasing the number of 
substations enough feeder copper can be 
saved on many propositions to pay for 
a great proportion of the cost of auto- 
matic switching. 

Experience thus far indicates that re- 
liability of operation will be increased. 
Considering the ability of the best operators 
that can be secured and the introduction of 
the ever varying “human element,” the 
automatic switching should prove by far 
the more reliable method of operation. 

Maintenance has been very low in those 
| cases which have been under operation. 
Summing up, there is no doubt but what 
|the automatic substation is here to stay 
land its economic features demand con- 
sideration whenever the installation of a 
new substation is projected. 


| 
| 
| 
| 
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Radium Luminous Material 





White ttae 








“IT want that on mine” 


That glowing spot on the wall is the electric push-button. 
The other tiny but clearly seen bits of light are pull-chain 
pendants on the lamp and lighting fixture; UNDARK makes 
them easy to locate even in a pitch-dark room. 

UNDARK has hundreds of practical uses—it makes watch, 
clock, instrument, and gauge dials give 24-hour sight service. 
Locators on tables and desks show you objects to avoid in 
the dark. You want them in many places. 





It’s a convenience on door-locks and house numbers. 


UNDARK doesn’t get dark in the dark 


UNDARK is used on numerous 


It contains real radium, and keeps glowing for years. 
pes e articles, of which the follow- 


, UNDARK is trade-marked so pee may ask for it by name, ing are the most important ~ | 
nowing its usefulness and quality. Watches Gasoline Gauges 
We are miners and refiners of radium-bearing ore, the Clocks Speedometers * 
: ‘ ; ° ° : Flashlights Steam and Pressure Gauges ed 
pioneer manufacturers of radium luminous material in this Pull-chain Pendants Revolver Sights SI 

country and the largest in the world. Push - Button Switches Telephone Mouthpiece 

- Flip Switches Fire Extinguishers 
Door Bells Mine Signs 
Our service of instruction and inspection encourages the appli- House Numbers Women's Felt Slippers 


Hospital Call Bells Fish Bait 


cation of UNDARK by manufacturers in their own plants indies ‘Teta ted Maden 


Locks Convention Button 

Radium Luminous Material Corporation, New York Safe Combinations Poison Indicators 
‘ , x : Names of the makers of these 

Factories: Orange, N. J. Mines: Colorado and Utah furnished upon request 


Trade Mark Name UnparK Reg. Applied for 
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Its writing point is permanent 


{sex 


out the world 
doctors, 
social requirements demand personal handwriting. 


udents, 
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ke Planchette or the Ouija Board 


Watermanis {deal Fountain Pen 


ready to 


sharpened and its 


Whether 
ding of! 
ide over t 


ith such 1 


action can truly be said to be oe 


W atermar 


rarvelous 


governn 


It is also at 
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of a locomotive travelling at all speeds. 


1 vibration 
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untfa 
man's Id 


THREE 


write 
trit moves. 


ng reliability, 


with 


instantly, whenever and wherever 


it never has to be 


*“records’’ neither fade or rub out. 


the “communication” is one you are 
receiving your Waterman's Ideal will 
he paper without skip, dip, or scratch, 
inconscious effort on your part that its 
automatic.’’ 


1's Ideal Fountain Pen is so scientifically 


automatic that it has been incorporated as part of the 


SIGNAGRAPH"” 
1ent and large corporations for signing 


an instrument used by 


m™m 
{ th 
as Many as twenty documents simultaneously. 


essential part of the DYNAMOMETER, an in- 
utomatically records the speed, drag, track grade 


extending over 36 years, has made 
eal Fountain Pen the favorite writing tool through- 
men of affairs, scientists, scholars, authors, 
in fact, all whose business or 


the clergy, and, 


TYPES—regular, safety and self-filling 


$2.50 and up at best dealers 


BOSTON 


L. E. Waterman Company 


191 Broadway, New York 
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Drop-Forged Machinists’ Tools 


a good workman better 


tools and he be- 
1 better workman. 

equipment means increased production. 
ms’ Drop-Forged Machinists’ 
have kept pace w ith the needs of produc- 


Superior 


nearly half a century. 
Send for Machinists’ Tools Booklet 
J. H. WILLIAMS & CO. 
The D op H People 


28 Vulcan St. 28 Richards St. 
N.Y Brooklyn, N. Y. 
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Woods for Posts and Stakes 


|} many woods when used as posts or stakes 


Aelomialie welog/— || 


| 


(= respect for cedar fence posts and 
stakes jis inherited from the early 
American colonists ‘The weakness of 


| 


is a disposition to rot in the ground. 
While the exposed part of the post indi- 
cates good preservation, the imbedded 
section may be ready to break at the 
first heavy strain. In a contest with 
other woods, cedar easily wins out. A 
matter not of several years, but of scores, 
tests the virtues of the cedar for fence 
POST Purposes, 

But the cedar is not the only wood 
which will remain leng underground 
without rotting To go to the Pacifie 
coast for an example, redwood will. In 
particular, great quantities of redwood 
have been used for grape stakes. The | 
grape stake is a slighter piece than the 
fence post, but it demands very definite 
qualities. 

Now it doesn't do to specify simply, | 
“redwood grape stakes.” despite the fact | 
that the two varieties of redwood, coast 
and mountain, are about equal in decay- 
resisting properties, and both are used 
for stakes. Environment has created two 


which in a most important re- 
apart as the poles. Coast 
redwood has a strong, straight grain, and 
it splits in a clear, beautiful way. The 
tough; it will withstand heavy 


varieties 


spect are as far 


wood is 
strain. 
Mountain, or Sierra redwood, is brittle. 
It is hard to split true. The fibers are 
as the coast varieties are strong; 
in splitting, they will snap off 
On the split shoulders 
observable, this 


as weak 
frequently, 
sideways. 
are usually 
characteristic. 
Horticulturists will say, 


posts 
indicating 


however, that 


the difference in quality of grain and 
fiber is not insurmountable. Both varie- 
ties are decay-resisting, and that is the 
most necessary trait. As for strength, 
| they split out the coast redwood into 


| small pieces, the Sierra variety into much 
made | 


thicker Thus thickness is 
to overcome the brittle tendency. 
stakes have increased 
cent in price within a 
standard price now is 
ten cents. <A parallel increase in the 
East is observable in bean pole values. 
There was a time when bean poles cost 
so little that the wood they were of mat- 
tered not very much. Anyway, the poles 
didn’t remain in the ground after harvest. 
The farmer usually cut what was hand- 
iest. The market gardener had his pref- 
but price levels left bean poles 
a less important matter. 

Now there are farmers with whom bean 
poles to be shipped away to market gard- 


ones. 


Redwood 
one hundred per 
few years. The 


grape 


|} eners near cities are a worth-while prod- 


May 1, 1920 


Chicage 
that the 
Chicagoan, 


ams. If he can, he makes it appear 
axle is the invention of a New 
and calls upon all Chica- 
behind and push, for the 
glory of New Chicago. He 
with a whoop and a hur 
everybody get aboard the band 
and bring this great new industry 

Chicago. New Chicago will get 
from the money which 
the factory payroll will bring to it and 
from the repute which will follow in the 
wake of the universal adoption of the new 
axle. So all New Chicago invests—and 
when the glib stranger has “taken” New 
Chicago for all he figures it to be werth, 
to cash in on the local pride 
other neighborhood. The moral 
that a proposition which has 

arguments than the fact that all 
friends and neighbors are in on it 
pretty weak proposition in 99 and 
44/100 per cent of the cases. 

Invention is a wonderful faculty of the 
human mind. To the inventor we 
tenths of the comfort and the joy of 
modern civilization. But the invention 
perverted to a stock-selling scheme has 
been responsible for a great deal of mis- 
the hope of those who have 
interests of the inventor at heart 
publicity of this character 
may to keep the honest but gullible 
investor from his savings to the 
of the words “wonderful invention.” 
It is to be hoped that the man who has 
invention will learn from such 


New 
rouns to yet 
everlasting 
puts it 
rah 
wagon 
to New 
rich 


“aCcTOSS 


and famous 


he moves on, 
of some 
here is 
| better 
your 


no 


Is i 


owe 
nine 


ery It is 
the 
that 


best 
enough 
serve 
losing 
miugic 


un honest 


| cases as have been shown up to make an 


| dles rather 


| 


endeavor, 
shall not 
sharks and 


in marketing his patent, that it 
fall into the hands of stock 
become the vehicle for swin- 
than for honest manufacture. 
Thus the opportunities of real inventors, 
who have real ideas, may be made greater 
to realize their brains through the 
elimination of the grafter and the crook. 


Subduing the Boll Weevil 
Continued from page 486) 
damage to the cotton plants in turning the 
machine at the ends of the rows and in 


on 


avoiding obstructions over the fields. Fur 
thermore the distributing system with 


its five nozzles is hard to handle in the 
average cotton field with its frequent ob- 
structions while the labor supply on the 
ordinary plantation is not skillful enough 
in handling machinery to properly 
ate the engine-driven dust spreader. 

As the dusting machines are operated 


oper- 


at night it is necessary to equip them 
with artificial lighting systems. For this 


purpose a light using a compressed car- 


bide cake has been found to be very sat- 
isfactory as it furnishes plenty of illu- 
mination, is automatic in control and 
comparatively simple to operate. An ad- 


| ded feature of this outfit is a reflector es- 


uct. And with the prices obtainable | 
alive with interest, the farmer has dis- | 
covered a lot of lore on the subject. The 


fact that bean poles are saplings, usually 


of quick growth and young, impairs their | 


lasting qualities. Undoubtedly the best 
bean-pole is made from horn-beam, some- 
times called lever-wood.—/. T. Bartlett. 


Exploiting the Inventor—IV 


Continued from page 484) 


upon such a proposition with extreme sus- 
picion, until you able absolutely to 
convince yourself there is no connec- 
tion between the buyer 
the man who will money 
ure to put out. 

Another thing to fight shy of is the 
that appeals to your local pride. 
You are a loyal citizen of New Chicago, a 
thriving town in—well, let us say the 
state of Washington. An eloquent gentle- 
comes to town with a remarkable 
new ball-bearing axle which he is going 
to manufacture by the tens of thousands, 
to the everlasting revolution of the auto- 
industry. He is going to set up 
the banks of the river in 
New Chicago. He himself is a Washing- 
tonian, anc the enterprise will be 
wholly organized backed by New 


are 
that 
prospective 


eollect the you 


scheme 


man 


motive 
his factory on 


new 
and 


and | 





| 
| 
| 





pecially designed to meet the require- 
ments of illuminating cotton fields. As 
a rule, gasoline lanterns have proved im- 


| practical because the mantles are too fra- 


gile while compressed acetylene gas sys- 
tems—although efficient—have proved too 
costly for use on the average plantation. 


It is anticipated that many of the 
rather erude systems of spreading the 
poison for the eradication of the boll 


weevil now in use will be improved upon 
in the near future. The fact of chief in- 
terest at this writing is that an efficient 
method of controlling the pest has been 
discovered. Due to the fact that poison 
material which contains over .75 of 1 per 
cent of water soluble arsenic is liable to 
burn and seriously damage the cotton 
plants, it is of fundamental importance 
that the southern planters use 
dust which is well within this limit in 
arsenic content. Uncle Sam has recruited 
all his resources to aid in educating the 
cotton planters concerning this efficient 
control and its intelligent application. 
Any farmer who desires assistance of any 
nature relating to the control of the boll 
weevil or the testing of calcium arsenate 
should correspond with the Delta Labora- 
tory, Tallulah, La., which is the official 
organ of the Federal Government in the 
cotton cropping section. 


poison 
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PATENTS. 


I ~ YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 


= All communications are strictly con- 
= fidential. Our vast practic e, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, = 
terms, etc., in regard to Patents, : 
Trade Marks, Foreign Patents, etc. : 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
= cently patented inventions. 


Woolworth Building, 

Tower Building, 

Scientific American Building, WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Annual Subscription Rates 
Scientific American Publications 
— American (established 1845) one 


RPP error tere 

8c ientific American Monthly (established 
BETO) GRO FOOD cccccanssccces . $4.50 

Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 
ditional. 


Canadian Postage 
Scientific American 75c per year additional, 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
raft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
ee less than four nor more than 12 lines 
accepted. Count seven words to the line. Ali 
orders must be accompanied by a remittance. 





AGENTS—$40-$100 weeklv; free samples, gold sign 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 


BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
D0 to $1500 necessary. Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


INVENTORS 


MR. INVENTOR: Have you an idea that you can’t 
work out? 





Get in touch with us—we will develop it for | 


you. We are mechanical and electricai engineers, spe- | 
cializing in model and experimental work, developing | 


and perfecting inventions. 
special labor-saving machinery. 
Broadway, New York. 


PATENTS FOR SALE 

DUST Preventor—United States 1322375. 
vice. keeps dusts, germs from the lungs. 
miners and workmen. Useful during influenza, TOY 
lank—1315057, interesting, novel, mechanical toy. 
Both cheaply made. Big demand. Good investment. 
Mauufacturer's opportunity. W. Un, 5, Tze Mee Alley, 
Hongkong, China. 


5 PATENTS FOR SALE 


AUTOMATIC Drift for removing drills from drill 
press spindle. Simple; low-cost; time saver: big fleld. 
One Automatic drift shouid be provided with every drill 
press. No hammers necessary to remove drills as in 
the usual method. Write us for illustrations and de- 
tails. Cowan Truck Company, Holyoke, Mass, 


PATENT FOR SALE 


SASH-HOLDER which is used for windows in 
houses, no ropes or scales necessary. Firms which 
manufacture all kinds of locks, kindly inquire. J. Kara- 
senicz, P. O. Box 171, Rumford, Me. 


WANTED 


THE exclusive manufacturing rights of some ma- 


Designers and builders of 
Elk Mfg. Co., 1926B 





Safety de- 
Needed by 











otherwise, by one of the most completely 
manufacturing plants in Indiana. 
P. O. Box No. 263, Bedford, Indiana. 


SALESMEN WANTED 
SELL Tires direct to car owner. 30x 30 nonskid, 
$11.75. Tubes, $2.25, other sizes in proportion. Guaran- 
teed 6,000 miles on liberal adjustment basis. Big com- 
missions paid weekly. Experience or capital unneces- 
sary. Auto Tire Clearing House, 1550 West 15th, Chicago. 


INCORPORATIONS IN ARIZONA 


COMPLETED in I day. Any capitalization, least cost, 
“reatest advantages. Transact business anywhere. 
Laws, By-Lays and forms free. Stoddard Incorporating 
Co., 8-G, Phoenix, Ariz. 


INVESTMENT 


GOOD investment in Spain buying dry or irrigated 
farms. Address: Spain. C. de Sanjuan, Calle de Aragen 
228. Barcelona, 


equipped 
Address W. F. M.-- 
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The House on the Hill with Front 
Door in the Valley 
(Continued from page 487) 
mens were broken up and lost because the 


workmen did not appreciate the signifi- 
cance of the discovery and the museum 


were not 
conchology 
valuable 

11,000 


authorities 
Southwest 
the most 
more than 
specimens. 
The mouth of the shaft is at the side 
of the huge entrance vestibule midway in 


expecting it. The 
collection is one of 
extant, 


varieties and 


front of the building, and the elevator 
entrance thus is right opposite the for- 


mer main doorway. The elevator 
ing, for the heavy machinery, 


nearly to the height of the vestibule. 


| 


conyprising | 
70,000 | 


hous- | 
is built up, 


A conerete spiral stairway winding about | 


an open shaft reaches the length of the 
tower. 

Aside from its utility the novel subway 

specially appealing and notable be- 


cause of the duplication and adaptation 


of Mayan architecture, particularly in its | 


ornamentation, No similar undertaking 
can be aceredited to moderns. The handi- 
work of the supreme aboriginal intellect- 
ual race of these western 
being reproudced with absolute archeolog- 
ical accuracy. It distinctive 
dignity and beauty and will have true ed- 
ucational value. Perhaps the most mag- 
nificent creation of the Maya was the 
Casa de Monjas, a nunnery in Chicen- 
Itza, Yucatan, of which much still stands, 
Its ornate facade furnishes the motif for 
the Southwest tunnel portal, now being 
embellished. The principal design em- 
bodies six serpent forms with large 
heads over and at the sides of the en- 
trance, and already in evidence. A little 
imagination is essential to bring them out 
clearly. Geometrical designs also will be 
employed in the facade and elsewhere. 
The more comprehensive showing will be 
made in the waitingroom and subway, 
with 4,000 square feet of side walls and 
3,000 of ceilings to be treated. 

In the subway are fourteen niches, 
seven in either wall, each 3% feet wide 
and 3 deep and high, in which will be 
placed habitat groups illustrative of the 
homes, costumes and lives of the aborigi- 
nes of the Southwest. Of these only one, 
that of the Hopi, is completed; for each 
requires many weeks, or even 
Every detail is worked out with painstak- 
ing fidelity. The 
structed of the same materials and in the 
sume way as by the original builders. 

The mysterious Maya builded superbly 
in their day, fifteen hundred to a _ thou- 
sand years ago. The Spaniards came far 
to conquer and ruthlessly tear down and 
wipe out their civilization. The South- 
west Museum is a splendid example of 
This combination 
of the architecture of the two peoples, 
that of the vanquished and vanished serv- 
ing as a stately approach to that of the 
destroyers, seems oddly appropriate, with 
a touch of poetic justice and a hint of 
irony. It will be an eloquent earnest to 
the coming centuries that genuine achieve- 
ment is not forgotten but perpetuated. 


possesses 


Annealing with Gas 
(Continued from page 488) 
building a large annealing-room equip- 
ment. The material to be annealed was 


| in the form of small pieces, and under the 





old method it required that they should 


, ; 3 | be placed in trays and lifted in and out of 
chine, device, or article in the metal line patented or | 


a wood-fired furnace. 


A conveyor-type furnace heated with 
gas was built and placed in operation. 
The conveyor was made up of narrow 


cast-iron plates turned up on each end, 
forming a continuous pan through the 
furnace. The work was then placed on 
the conveyor by shovels or dumped from 
boxes and the conveyor timed so that 
when it reached the other end the ma- 
terial was properly heated. 
from the furnace conveyor into a quench- 
ing bath out of which another conveyor 
ran, the work was conveyed to the “pick- 


Discharging | 


continents is | 








months. | 


habitations are con- | 




















































St. Louis 
Invites Sixteen Industries 


GROUP 


smoked and 





men 
The 
conversation drifted to the one hundred 
new industries and fifteen million square 
feet of factory space built in St. Louis during the 








of St. Louis business 
chatted at their club. 


last two years; the General Motors Company’s 
new $5,000,000 plant; the United Drug Com- 
pany’s $3,000,000 factory, and other new in- 
dustries representing many millions of dollars 
and employing more than 14,000 workers. 


As they talked, these keen business men began to 
realize the need of other types of industries to fully 
round out St. Louis as a well balanced trade center, 
ready to supply anything that might be called for 
over its industrial counter. A trade analysis con- 
vinced them that a wide market exists in St. Louis 
for many products not now made in St. Louis. 


is here, so why not bring factories 
asked one. 


“The market 
here to make the goods?”’ 


That started something. At a later meeting each 
man had a list of articles needed in St. Louis territory 
but bought elsewhere. “We need shoe findings,”’ said 
a shoe manufacturer. ‘‘There’s an immense demand 
here for steel and copper wire,” said another. “‘Ma- 
chine tools and drop forgings,” chanted a third. The 
final count showed sixteen distinct types of industries 
needed to fill St. Louis’ industrial gaps. 


A banker, who had listened attentively, suddenly 
struck home with a proposition: 


“Let's go after those sixteen industries we need. 
I'll contribute to an advertising fund to bring them 
toSt. Louis. Are you with me?”’ Within five minutes 
the fund was well up into the thousands. The 
municipality became interested and the City of St. 
Louis duplicated the business men’s subscriptions, 
dollar for dollar. 


This advertisement opens the campaign set in 
motion by those men of vim and vision. Here are the 
sixteen new lines of industry sought: 


Shoe laces and findings 

Cotton spinning and textile mills 
Dye stuffs 

Steel and copper wire 

Machine tools and tool machinery 
Automobile accessories and parts 
Drop forge plants 

Tanneries and leather products 
Malleable iron castings 

Farm implements 

Rubber products 

Screw machine products 
Locomotive works 

Blast furnaces 

Cork products 

Small hardware 


Which of the above interests you? Would a Mid- 
West factory help solve your production and distri- 
bution problems? A letter will bring you details. 
Address it to 


Director, New Industries Bureau 


St. Louis Chamber of Commerce 
St. Louis, U. S. A. 
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te the wearer. 
in this country. 
bottom guarantees the best shoes in 
be produced for the price. 
Ctamping the price on every pair of 
‘ shoes as a protection against high 
prices and unreasonable profits is only 
one example of the constant endeavor 
| of W. L. Douglas to protect his custom- 
vali ers. W. L. Douglas name on shoes is 
| his pledge that they are the best in 
materiais, workmanship and style pos- 
sible to produce at the price. Into 
every pair go the results of sixty- 
seven years experience in making 
shoes, dating back to the time when 
W. L. Douglas was a lad of seven, 
pegging 7 es 


w. 
a Sonkdios our own stores. 


i) you, take no other make. 
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Douglas shoes 
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"THAT HOLDS ITS SHAPE” 


$920 & S1N-2° SHOES |: 


W. L. Douglas shoes aré sold in 107 of our own stores direct from hall 
All middlemen’s profits are eliminated. W. L. 


for booklet telling how to order shoes by mail, 


4 i 

es. The name and price olstale ‘HloDrry W.L. DOUGLAS SHOE CO, 

the sole. If it has oes rn € peneen 163 Spark Street, 
FRA 


SCIENTIFIC AMERICAN 


W.L. DOUGLAS NAME ANDO THE 
/ PLAINLY 
TAMPEDON THE SOLESOFEVERY 











RETAIL PRICE s 


RETHEY LEAVE 


¥. THIS PROTECTS THE 
Ra FAR ER AOA NSTHIGH PRICES 
AND UNREASONABLE 


PROFITS 






Douglas 


$9.00 and $10.00 shoes are absolutely the best shoe values for the money 
W. L. Douglas name and the retail price stamped on the 


style, comfort and service that can 


| quality of W. L. Douglas product is 
guaranteed by more than 40 years 
experience in making fine shoes. The smart 
styles are the leaders in the fashion centers 
of America. They are made in a well- 
equipped factory at Brockton, Mass., by 
the highest paid, skilled shoemakers, 
under the direction and supervision of ex- 
perienced men, all working with an honest 
determination to make the best shoes for 


the price that moneycan buy. The retail 
prices are the same everywhere. They | 
cost no more in San Francisco than they 
do in New York 


Douglas shoes are for sale by over 9000 shoe dealers 
if your local dealer cannot supply 
Order direct from the factory. 


Send 
postage free. 


President 


BROCKTON, MASS. 
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Write for Catalogue 
CHICAGO STOCK GEAR WORKS 
103. South ) deteroen Se Street Chicago 




















SOUTH ‘BEND LATHES 
Eetatliebed te 1906 "4.000 Senth Bend Lathes in ase 
For the Machine 
and Repair Shop 
LOW IN PRICE 
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Straight or Gap Beds 
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Matesbery Batton Co., Waterbury, Conn. 
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superior - st-resistance 


For 


use Key stone ¢ opper Steel 


* h Black and Galvanized 








Also Corrngate 1 Shoot a AR LO F »rmed Roofing and Sid- 
ing Products; ¢ ’ ank an ime Stock; Stove and 
sh S for Stamping, 

! ‘ utomobile Sheets, 

KEYSTONE | erne Plates, etc 

j w manuf ' Sheet and Tin Mill pro 

€ 1cta e dene ription and for every 
oPPER s sret known purpose, Write for full information, 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 











ike small power user as well as the 
larger operators find in Bessemer Oil 
Engines the ultimate power production at 
minimum cost. @ Bessemer Oil Engines, 
burning the cheaper grades of fuel oil, so 
save in fuel cost that they quickly pay for 
themselves in this one item alone. Invest- 
igate! Compare! Write for Catalog. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872 
1999 Ruby Street 
Rockford, Ill. 
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cording to 


| placed until late in 1916. 


Not 
more 
and labor, 
that 

due to 


without handling. 
method prove 
fuel 
discovered 
required 
material. 


solution 
this 


ling” 
only did to be 
economical in the cost of 
but it 


pickling 


was also soon less 


solution was 


less scnle on the 


The application of gas to annealing is 
not confined to metals. We illustrate a 


five bottle-annealing 
Kach lehr 
dimension of 5 
length. The capacity 
lehr per day. As 
“blown” they 
Which project in 
A conveyor system 
extreme end of the 
discharged at 
the heated 
temperature is main 
Fahrenheit. The 
will be 
noticed immediately each furnace. 
The furnaces are arranged in a way that 
permits the exact temperature of each to 


portion of a group of 


lehrs at a plant in Tennessee. 


or furnace has un inside 
feet by 65 feet in 
is 9000 bottles per 


bottles 


faust 
ure are 
pauls 
furnace, 
the 
they 
temperature. In 
Tehr the 
11M 


as the 
placed in 
front of the 


steel 
curries them to 


furnace where ure 
atmosphere 
end of the 
tained at 


piping 


degrees 


and control valves 


sis 


over 


be noted. 

Manufacturers are today as much inter- 
ested in production methods as they are 
efficient 
the 
the 


foot, 


because 
reduced and in 
last analysis, it is not a question of 
price of fuel per ton, gallon or cubic 
but the ultimate cost per unit of product. 


costs, 


in production 


methods mean costs, 


Gas fuel saves two-thirds of the factory 
floor space; in most cases considerable 
labor; ensures absolute reliability and 


uniformity of temperature; eliminates 

sinoke and excessive heat, and saves fuel 

by a more efficient application. 

What Europe Is Doing in Aviation— 
Americans, Please Take Notice! 
Continued from page 489 

other with this type of 
machine rently 


thun any 
direct-lift 
yet her 


country 
that is so urg 
inventors who are 
quite as brilliant work 
Hewitt and Prof. 
continue their 
“use of no Government encour- 
developing a helicopter 
miatil the Post Office Department 
would with millions 
purchase landing fields and would effect 
no doubt, as Handley- 
have done the 


needed, poorer 
capable of doing 
as Dr. Peter 
Crocker, are 


Cooper 
unable to 
work be 
agement, By 
machine, 
dispense needed to 
as great a saving, 


Page appears to with air- 


plane. It would also be invaluable in 
wir, as the French realize. 

In view of the fact that the inventor 
claims 110 miles an hour for five hours | 


’ 


with a two-man biplane having but a 25- 
lip. motor—a motorcycle engine—it is in- 
teresting to speculate on what speed will 
he reached in the Bennett Cup Race in 
France next September. A 300-h.p. Nieu- 
port biplane has made 171.4 miles an hour 
and 192 on one leg of the course. A speed 
of 300 miles an hour appears now to be 
possible. If French win this race, 
they will retain the Cup for all time, so it 
is to be hoped some sportsman will back 
America to win by putting up $100,000 or 
more to enable her aeronautic engineers 
and designers to build the speediest plane 
world. The Screntiric AMERICAN 
Racer which we illustrated a decade ago, 
will give them a good basis to work from, 
shall be glad to furnish all its 
and render every assistance in 
our power. 


the 


in the 


und we 


details 


The Backbone of Naval Power 
(Continued from page 490) 

the tactical doctrines of the 

present day, and because already 

exerting a marked influence on naval de- 

sign the world over. 

The “Hood,” we recall, was originally to 
have been laid down in 1915, at which 
date the British Fleet was none too well 
supplied with battle-cruisers, and Ger- 
many was known to be speeding up the 
completion of “Derfflinger,” “Liitzow,” 
and “Hindenburg.” But since every large 
building slip in the United Kingdom was 
then occupied, the contract could not be 
As it happened 
was a blessing in disguise, for 


she is 


the delay 





May 1, 1920 
meanwhile the Battle of Jutland had 
been fought, and the experience of that 


agement was promptly embodied in a 
The original plans of 
contemplated a vessel of 
the subsequent modifications 
nearly 5,000 tons 
and of three feet in 
draught. The dimensions and armament 
but little altered, but very consid- 
improvements were made in = the 
against gunfire. A hitherte 
unpublished feature of the “Hood” 
weight monopolized by 








revised design. 
the “Hood” 
36,300, but 

involved an 
in displacement 


increase of 


were 

erable 
protection 
is the 


tremendous her 


armor-plate and = sub-surface protection, 
amounting in all to some 13,800 tons, the 
actual percentage being 33.5 of the total 
displacement. It is possible that this 
percentage may be equaled, perhaps 
even surpassed, in the “U. S. 8, 
Massachusetts,” but for the time be 
ing the “Hood” is undoubtedly the 
“stiffest” ship afloat. The large incre 
ment of weight due to thicker armor ne- 
cessitated a slight saerifice of speed. 
Thus in place of 32 knots originally pro- 
vided for, the “Hood,” as completed, has 
a speed of 31 knots at load draught and 
30-3014 in complete fighting trim. Nor 
withstanding the additional weight, cal 


culations and model experiments showed 


the stability conditions to be favorable, 
While a very satisfactory metacentri: 
height was maintained. 

The propelling machinery consists of 


geared turbines aggregating 144,000 horse- 
power—36,000 horse-power on each of the 
four There are three 
ngine rooms: the forward room contain 
ing independent turbine anid 
vearing for the wing shafts, and the mid- 
dle and after rooms one independent set 
for each of the two inner shafts. The 
twenty-four boilers, all oil-fired, are dis- 
posed in four compartments. The maxi- 
mum supply of fuel is 4,000 tons, the 
capacity at load draught being 1,200 tons. 

On paper the “Hood's” urmament 
shows no advance over that of the Queen 


shafts. separate 


two sets 


Elizabeth, a ship laid down nearly eight 
years ago. Actually, however, it is of 
considerably greater power. The 15-in. 


gun mounted in the new battle-cruiser is 
a new model, 45 calibers long, as 
pared with 42 calibers in the preceding 


com- 


model, and with increased muzzle ve- 
locity and energy. No official ballistics 
have been published, but the new gun is 
credited with the following data: Weight, 
9814 tons; weight of projectile, 1,950 
| pounds ; muzzle velocity, 2,800 foot-sec- 
onds ; muzzle energy, 86,700 foot-tons. The 





mountings allow of an elevation of 30 de- 
the range at this elevation being cal- 


grees, 


| culated at approximately 38,000 yards. Va- 
rious improvements in the loading gear 
have increased the rate of fire very ma- 
terially. Under battle conditions the 





“Hood” should be capable of firing a full 
sulvo of eight guns every 35 
The turret port-plates are 15 
the turret sides are 12 to 11 inches, and 
the roof is stout enough to withstand 
plunging fire from the heaviest calibers. 
As, moreover, the almost flat, 
shells descending at a steep angle would 


seconds, 
inches thick, 


re oft is 


probably be deflected. The gunnery con- 
trol tower (G.C.T.), built above the con- 
ning-tower, is furnished with a 30-foot 


rangefinder in an 
ing cupola, 


base armored revoly- 


while each turret is provided 


with a similar instrument built into the 
crown and protected by strong armor. 
Other rangefinders are mounted in va- 
rious parts of the ship. The advantage 
of this duplication is that even though 
both the foretop and the main contrel 
were disabled, each turret would still be 
able to use its guns with effect at the 


maximum range of visibility possible. 
Criticisms have been raised in regard 
fo the secondary armament, on the score 
of inadec uate protection. Of the twelve 
5.5-inch 1:apid-fire guns, ten are inounted 
in an open battery on the forecastle deck, 
the remaining two being situated at shel- 
ter-deck level. None of these guns has 
any protection beyond a 1-in. shield, and 
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THE 100% WIRELESS 


M AGAZINE 


"ae magic of wireless is 
calling. You can now hear 
wireless phone talk and 
receive messages from 
rope. All about these and 
hundreds of other import- 
ant things of interest to o 

amateur are in the R, 

mateur 

eatest and biggest wire- 

less magazine in Ss. 
Over 100 illustrations, 56 
big pages and over 60 
articles. 

Nothing but wireless. 

e copy willconvince TP 
On all newsstands 20c, $2.00 
a year, Canada and F oreign 
$2.50. Send for free 





sample. 
/ Radio Amateur News, 237 Fulton Street, New York Cit 


RICHARDSON’S POLYPHASE SLIDE RULE 











accuracy indefinitely The 
grease ength of ) 
there is to ke 


inches A 100 
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e he s Polyphase Slide Rule, in case, with a 100 
page Illustration Book, $2.00 

An a 2 It ee ee ee ey ae 
In apr a a r at y v ed. Your money 
will t ad if youare s ot sa 





GILSON "SLIDE RULE co. Niles, Mich. 
You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stamps for 70-page book on Stam. 
mering and Stuttering, “Its Cause and Cure.” It tells how I 
cured myself after stammering for 20 years. 


Benjamin W. Bogue, 824 Bogne Bi Building, India Indianapolis 









MASON, FENWICK & LAWRENCE 


PATENT LAWYERS 


trae D.C. New York Chicago 
hal f a centur Correspondence 
e recent y associated with us, 


fro1 thi U. S. Patent Office 















ine © Lorauto tires, Double mileage; 
peeves t punctures and blowouts, Easily applied 
Without tools. Distributors —-nted, Details free, 


A.aerican Accessories Com, Dept. 229 Cincinnati. onic} 
WATER STILLS, made entirely of heavy copper, 
one or three gallon capacity, prices $25.00 and $40.00 
respectively Shipped prepaid by express or par- 
cel post the same day we receive your order. Ideal 


for distilling water for automobile batteries, 
trial uses, and drinking purposes. 


BOYER & CO., Dept. 10, Farnum Bldg. , Omaha, Nebr. 


TRADE-MARKS IN THE’ BALKANS 


registered in the Balkan States, Yougo-Slavia, Ser- 
bia, Bulgaria, Roumania, and Greece, at fees charged 
by native Patent Agents 


Dr. GELBERT, 14 Quai E. 
LEARN WATCHWORK 35WELRY WORK 
AND ENGRAVING 
A fine trade commanding a cood salary and your 
servicesalwaysindemand 
or you can startin busi- 
ness for yourself. At 


BRADLEY INSTITUTE 


- q - ; The greatest school for 








V., Geneva, Switzerland 
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SCIENTIFIC 


it is contended that the entire armament 
on which the ship has to rely for repell- | 
ing torpedo attack might be wiped out 
by the first salvos of high-explosive shell. | 


The 5.5-inch is one of the new marks 
introduced into the British Navy during | 


the war. Weighing only 6 ton 4 ewt., it 
fires an 82-pound projectile with a muz- 
zle velocity of 2,950 foot-seconds, and at | 
extreme elevation will range up to 12,000 | 


yards. With a seasoned crew this gun | 
can be worked at the rate of twelve} 
aimed rounds per minute. Four 4-inch’ 


mounted on the 
provided with a} 
position. There are six 
tubes, including four 


anti-aircraft guns are 
shelter-deck aft, and 
special control 
21-inch torpedo 
above water. 

A point to be noted is the remarkably 
extensive distribution of the armor. The 
main belt, 12 inches thick, runs the whole 
length of the side between “A” and “Y” 
turrets, a total distance of 562 feet, at a 
uniform depth of 9 feet 6 inches. 
mounting the main belt is a strake of 
7-inch armor reaching to the upper deck, 
and above this again is a layer of 5-inch 
armor as high as the forecastle deck. 
All the vertical armor slopes outward at 
a sharp angle, thus increasing the diffi- 
culty of penetration for shells fired at 
any trajectory. Behind the armor there 
is plating’ from 2 inches to 144 inches 
thick, giving greatly increased strength 
to the whole structure. According to the 
Chief Constructor, the anti-torpedo de- 
fense consists of the now well-known 
bulge.” with an outer compartment of 
air and an inner one specially strength- 
ened by the necessary division bulk-heads. 

Sir Eustace d’Eyneourt reminds us that 
no ship provided with the original or 
the later form of bulge was sunk, nor 


Sur- 


even seriously damaged, by torpedo at- 
tack during the war, nor was there any 
loss of life from torpedo explosion in 
ships so fitted. 

The “Hood” has a complete outfit of 


auxiliary 
elaborate 
which saved many 
ing in the war. 
positions in the 


machinery, 
plant of 


including a very 
submersible pumps, 
a ship from founder- 
There are four steering 
ship, but the usual hand 


steering gear is dispensed with, war ex- 
perience having failed to justify its re 
tention. Great improvements have been 


living 
stated 
Sanitary 


made in the 
board. It is 
cooking and 
not inferior 
warships, and 


cers know, 


accommodations on 
that the berthing, 
arrangements are 
the latest Ameri- 
that, as British offi 
is saying a good deal. As re 
design, the Chief Con 
“Hood” as an exam 


to those of 


gards the general 


structor cites the 


ple of what may be achieved by substan 
tially increasing the displacement of cap 
ital ships. With the gun-power and ar 
mor protection of a first-class battleship, 


and with excellent defense 
wiuter explosions, 
of the 
of course, 
bedy all 
tent in a 
The total 
£6,025, 000, 


against under 
she combines the speed 
battle-cruisers. It 
have 


fastest would, 
impossible to em 
qualities to 
smaller 
cost of the 


been 
these the same ex 
displacement 
“Hood,” viz 
at £145 per ton, a 
only 6O per cent 
average, 


ship of 


works out 


increase of 
pre-war 


above the 


The Fuel Case of Coke vs. Coal 


(Continued from page 491) 


required by all railroads and steamship 


companies, which make a laboratory test 
on every lot of coal they purchase, then 
the superiority of the anthracite would 


at once be apparent and demonstrated. 
For use in heating residences and offices 
where furnaces are utilized, 
there has recently been put on the mar- 
ket several sizes of coke suitable for use 


stoves or 


|in even the smallest stove. This small 
sized coke is now available in the egg, 


| with 
|A few 


stove and nut varieties, 
the various standard 
which 


corresponding to 
sizes of hard 
householders are acquainted. 
words as to the use of coke in 
stoves and furnaces may not be| 


coal, 


small 
amiss. 


AMERICAN 





Navy Sale of Seaplanes 


A large quantity of seaplanes, spare parts and accessories are 

offered for sale & the NAVY at fixed prices. This is an unusual 

opportunity and should be given careful consideration by every- 
one who is interested in aviation 


PLANES ARE NEW—NEVER HAVE BEEN FLOWN 


and most of them are still crated as received from the makers. 
They have been well taken care of and are in excellent 


condition. We advise immediate action, as orders will be ac- 
cepted and filled in the order in which deposits are received. 
HS-2-L TYPE FLYING BOATS—pusher 100 H.P. engine—wing spread 47 ft.-—totai 
biplane—one Liberty engine of 300 H.P area 494 sq. ft.—maximum speed 72 milee 
wing spread (Upper plane) 74 ft., total per hr 

supporting surface 803 sq. ft.—maximum Sale price... ....sse00: $3,000 
speed 85 miles per hr a This we c onaider our hest buy. Endorsed 
Sale price...... ‘ ; . $6,160 phy NAVY flyers as the safest and most easily 
MODEL 40 FLY ING BOATS pusher bi- operated seaplane A manufacturer is 
plane—one Curtiss 100 H.P. engine—wing marketing a set of wheels and tail skid which 


substituted for the pontoon, converts this 
into a successful land plane. 

F-5-L TYPE FLYING BOATS—essentially 
same as H-16 (lot 2 but larger— wing spread 
104 ft total area 1,397 sq. ft.—-maximum 
speed of 87 miles per hr 

Sale price. . . - $12,400 


spread approx. 48 ft.—total area 504 sq. ft. 
—maximum speed of 70 miles 04 hr 
BO GENS. 6 ice asadeess $4,000 


CURTISS GNOME SP EED scoUTs— 
complete with Gnome engine installed. 
Never flown. Packed in original cases. 


Sale price.......... ; $2,000 A some . onan : 

7 ‘ eat BOEING SEAPLANES-—tractor biplane 
H-16 TYPE FLY ING BO ATS —+tractor one Hall-Scott 100 H.P. engine—wing 
biplane—two Liberty engines of 330 H.P.  gpread 44 ft.—total wing area 495 sq. ft 
each—wing spread 95 ft.—total wing surface maximum speed of 73 miles per h 
1,164 sq. ft.—maximum speed 95 miles per Sale me. $2,000 
hr. > ey j 
Sale price $11,053 TYPE KITE BALLOONS—Used for 


observ eee and instruction purposes 
Towed by vessels and also flown from land 
Sale price er o% $2,500 


AFROM ARINE TYPE 39-B SEAPLANE 
pictuced above)—tractor biplane—Curtiss 


Those who fcllow aerial affairs closely, no doubt noticed a recent 
item which told of a record breaking flight from Miami, Fla., to Bemini 
Islands, by a seaplane, carrying sixteen and baggage. The plane ma 
record was a type H-16 flying boat (lot 2) purchased from the NAVY and was 
originally designed to carry four persons. The sketch shows how it was 
verted to carry SIXTEEN PERSONS AND BAGGAGE 
$1,000 for the necessary alterations. You can do the same. 


newspaper 
Bahama 


King this 


con- 
at a cost of about 











¢ OF PURCHASE PRICE BUYS A PLANE 


Just send to vee Bureau of Supplies and Accounts, Navy 
of the amount of your order. with your order, and the Pact: - are your 
cf course, to prior sale. This deposit can be by certified check or mo 
drawn to the order of the Paymaster General of the Navy, or the bend of 
surety company acceptable as sureties on Federal Bonds. The 
be paid within 30 days after acceptance of your order 


ENGINES AND SPARE PARTS 


Department, 5 per cent 
subrect 
#y oraer 


} } 
balance niaii 


In addition to the planes the NAVY is offering a number cf sets of spare parts 
at fixed prices, which can be purchased with or without a plane ENGINES 
new and used, are offered in an astonis rh, assortment and at priv equally 


astonishing. The list includes: RENAL 
ISOTTA-FRASCHINI, STURTEVANT, 
FIAT and the LIBERTY. The 


to make and condition. 


j 
lr, HALL-SCOTT, Cl 
SURTISS OX AND OXX 
prices range from $175 to $2,000 accor din 


Order from this Announcement and Avoid Disappointment 
Several lots included in the sale at the start are completely sold out, several 
times as many orders being received as there were planes for sale i 
will be attended to in rotation as they come in, so we advise ordering from the 
descriptions given above. But for those who desire additional information th: 
NAVY has prepared a beatifully illustrated catalogue which will be sent fre 
on request to th 


Ord I 


Bureau of Supplies and Accounts, United States Navy 
Washington, D. C. 
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Testing a One-Ton 
Yaie Spur-Geared 


Chain Block. 





SCIENTIFIC 



























AMERICAN 


1 Due to the free-burning qualities of | 
coke which, by the way, has to be ig- 
nited at the start, either from a coal fire 
lor else a good wood fire, the heat pro- 
duced is very intense and even, and if the 
large coke is used in an ordinary stove 
such as a kitchen range, it is liable to 
burn out the fire-box and warp the top of 
the stove However, with the small 
| sized coke, as mentioned above, this will 
| not be the case. Where the nut or stove 
| coke is not available, a “stunt” which has 
lheen used with considerable satisfaction 
| in burning coke of standard size, is to 
break it up to about half its size, and 
mix it with coal, about half and half. 
As already mentioned, the coke does 
not give quite as much heat per ton as 
high grade anthracite coal: but in many 
nstaunces the average grade coke is avail- 
able at a Tower cost per ton than high 
grade anthracite, and as a special induce- 
nent some dealers give a few hundred 
pounds extra per ton of coke. In this 
cuse, the purchaser of a ton of coke will 
realize about the same efficiency in total 
heat units as if he had purchased a ton 
of anthracite. 
| Coke weighs about 28 pounds per cubic 
foot for standard size, while anthracite 
coul weighs 50 pounds per cubic foot. It 
will therefore be seen that a ton of coke 
will require almost twice the volume or 
cubic feet of storage space that a ton of 
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anthracite coal requires. 
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ment felt itself to be under the necessity 
of making some sort of 
tween the lighierage system of freight 
handling at New York and the less costly 
und more convenient system of railhead 
delivery at other leading ports. This, in- 
deed, is the fact: for we are informed 
|} that the width and other elements of the 
Stupleton piers were not imposed arbitra- 
| rily by the Department, but were deter- 
mined at a meeting at which those steam- 
ship companies who were prospective les- 
and who have since leased the 
were present by invitation, and at 
stated what kind of a pier 
to built for their use 
conditions which now exist and 
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New York’s Great Handicap 
The moral then, of the whole question 
that, fundamentally, the port of New 
York retarded by the lack of proper 
railroad facilities. There are plenty of 
railroads running into New York, but 
they not interrelated. There 
provision, or very little, for the swinging 
over of freight from one 
other, or to a great belt-line system 
sweeping around the whole of the port 
from the Highlands to Jamaica Bay. 
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a moment should be lost by the public au 


thorities in taking up this most vital 
question; finding the best solution; and 


pushing the adopted plans through to com- 
pletion with the united effort of this great 


city “behind them. 

Turning to the cross-sections of the 
three types of pier which we herewith 
publish, the plan of the Dock Department 
calling for 209-foot piers, with two- 
storied piersheds and gantry cranes, is 
by far the best. These piers will have 
gantry cranes with two tracks on each 
side of the shed, together with powerful 
elevators for the transfer of trucks to 
the upper floor. 

On the other hand, we think that Com- 
missioner Hulbert would be wise to fol- 
low the old Latin proverb and “make 
haste slowly” in the matter of building 
piers only 125 and 130 feet in width. 
Fortunately, the ample slip space of 300 
feet provided by the Department affords 
room for enlargement of the pier width, 
and we cannot but feel that, in view of 
the inevitable ultimate substitution of 
the railroad for the lighter, it would be 


wise to provide the additional track space 
afforded by wider piers. 


The Photo-Engraver at Work 


(Continued from page 4938 
but geometrically a negative; to cure 
this by interposing a second contact 


printing, the presswork will give us a 
ometric positive but an optical negative. 
We could get away from this by turning 
the glass plate upside down to make the 
contact print, but this would not do— 
the contact print would fail of being a 
contact print by the thickness of the glass, 
introducing distortion and other faults. 
So the engraver finds the answer by back- 
ing the film up as it stands on the glass, 
with rubber and collodion, until he has 
given it sufficient body so that it may be 
stripped off the glass and remounted, re- 
on another Then the lights 
and darks and the rights and lefts come 
out even. 

The contact print from this stripped 
negative made on a sheet copper. 
The whole treatment of the glass negative 
during development has been such to 
accentuate the in terms of which 
the image stands delineated. The aim 
shifts in the developing of the copper 
print, the object being now make the 
dots acid-resistant. This turns out to be 
a simple problem in elementary chemis- 
try—the dots are bound to be chemically 
distinct from the spaces between anyhow, 
and they are easily enough made imper- 


ge- 


versed, glass. 


is of 
as 


dots 


to 


vious to an acid that attacks copper. The 
developed copper plate is then immersed 
in an etching bath of such an acid, and 


the points stand up while the spaces are 
exten away. We then have the original 
represented not merely by a pattern of 
but by a pattern of dots in relief. 
If we ink this and print from it, or if we 
make an electrotype from it and print 
from this, the ink stands on our paper 
in a pattern of dots which the 
as a more or less perfect representation 
of the original. The reader who did not 
know that this was the way a half-tone 
worked can verify it by looking at 
through a magnifying glass, when he will 
see the dots very distinctly. 

Our drawing, it will be rep 
resents the first stage of this complicated 
operation, wherein the camera-man 
standing, watch in one hand and lens-cap 
in the other, awaiting the proper moment 


dots, 


eye sees 


one 


cover seen, 


is 


to bring the exposure to a close. He will 
then in all probability remove the “stop” 
which he has been using, insert in its 
place one of those lying on the table in 


front of him, and expose the plate again, 
in order to do better justice to the high 
lights or the shadows which he knows will 
not show up well through a stop of the 
size first used. Sometimes a_ careful 
worker with a very particular job will 
thus expose a plate with four stops be 
fore he satisfied that he has 
very fine original. 


is done 

















